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TURNKEY 


The design and construction approach that can cut time and costs 
on your new plant—and KE is a master at it! 


Turnkey means that one, universally-competent architect-engineer-construction firm takes your new plant or 
expansion project, from initial concept to start-up—/itera//y from A to Z/ Project phases typically include 
feasibility studies and site selection, plant concept and preliminary engineering, detail design, procurement, 
construction, start-up and maintenance. You enjoy the proved efficiencies of single-contract responsibility, 
_ and free your own key people from time-consuming attention to the project. In Steel, in Minerals, in Power 
Generation, in the Nuclear field—Kaiser Engineers’ experience in turnkey projects is widely recognized. A call 


from you will bring a specialist in your industry to summarize how KE has performed for others, can save 
money and valuble time for you. 


KAISER ENGINEER Ss engineers -constructors 


Since 1914 


Oakland, California—Chicago, New York, Pittsburgh, Washington, D.C., Accra, Buenos Aires, London, Montreal, New Dethi, Sydney, Vancouver, Zurich 


7210 





Published for 87 years for those 
engaged in the business of 
generating, transmitting, distributing, 
or applying electric power 
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TVA and Its Municipal Customers: Maunting Pressures 


Chattanooga, Tenn.—Friction generated by the 
Tennessee Valley Authority’s decision to permit 
purchasers of TVA power to reduce rates to ultimate 
customers extends beyond the investor-owned vs. 
federal power arena. Tennessee’s three largest 
municipalities have no intention of adopting the 
“Norris Centennial Rate,” and they are boiling at 
remarks attributed to TVA officials. 

Nashville, Knoxville and Chattanooga are cur- 
rently charging the highest rates permitted under 
the TVA rate structure. All three have decided to 
stand firm in the face of remarks by TVA Board 
Chairman Herbert Vogel to the press which in- 
cluded, “. . . it is difficult for me to say why Chat- 
tanooga has not seen it possible to reduce rates.” 
Nashville and Knoxville also drew Gen Vogel’s fire. 

Couple that with other attributed TVA statements 
such as “I don’t think Chattanooga works as hard 
as TVA does to pare its costs to the bone,” and pay- 
ments in lieu of taxes by Nashville Electric Service 
to the city are “pretty close to the maximum per- 
mitted by TVA,” and it’s easy to understand the 
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source of irritation. 

S. R. Finley, general manager of the Electric 
Power Board of Chattanooga, struck back in a state- 
ment expressing “regret” concerning Gen Vogel’s 
remarks. Finley asserted that “there was no factual 
basis for statements by Gen Vogel.” 

Municipal officials feel that TVA should have 
consulted with them before using the White House 
as a platform to broadcast the new rate schedules 
available. A common complaint was that TVA 
utility customers didn’t receive any notice of the 
changes in rate schedules until several days after 
the announcement. 

But a basic policy difference exists between TVA 
philosophy and that of the municipalities. The guid- 
ing principle behind the Authority has always been 
low-cost power. And TVA constantly applies pres- 
sure for rate reductions on purchasers of the power, 
whether or not TVA has lowered any rates. TVA 
reaction is best summed up in Vogel’s press state- 
ment: “The Electric Power Board of Chattanooga 

(Continued on page 5) 


ADVERTISING 
Sales Manager Walter R Klein 


District Managers €£ B Sessions, J B Roll, 
Jr, New York; D L Roberts, Boston; E A 


land; E F Coffey, Jr, Detroit; M S Kearney, 
Pittsburgh; W H Meneilley, J T Schaefer, 
Chicago; J T Schaefer, St. Louis; Robert 
Yocom, Los Angeles; T H Carmody, John 
Hernan, San Francisco; Robert H Powell, 
Atlanta; John Grant, Dallas; D O Hanson, 
Houston; John Patten, Denver; Scott Hub- 
bard, Portland, Ore. 


Business Manager Otto A Drechsel 
Asst Business Mgr John F Dugan 
Promotion Manager . Donald K Ellis 


Circulation Manager S A La Faso 





F(R Simple carrier reinsertion 
in this 


TRANSMISSION © eaeney 
MEASUREMENT. ‘2*>= 


Sierra Model 125B-CR Frequency Selective Voltmeter 


Monitoring of single-sideband carrier telephony signals 

is simple with self-contained crystal oscillators for carrier 
reinsertion in the Model 125B-CR Frequency Selective 
Voltmeter. Continuous tuning 3 to 620 kc, the 125B-CR is also 
a flat ac VTVM, 1 to 620 kc. 


Direct-reading frequency, continuously tunable. Virtual 
elimination of spurious responses. Variable selectivity-250, . arcupRatTe. 
2,500 cps, each 3 db down. Accuracy +1 db, —80 to +32 dbm 
(as flat VTVM, +0.5 dbm, —20 to -}-32 dbm), ideal for 
measuring carrier levels. Self-contained crystal oscillator «+ VERSATILE 


SENSITIVE, 


for both frequency and level calibration 


SPECIFICATIONS common to selective operation of the 
Sierra Model 125A, popular general purpose model Three flexible 
Sierra Mode! 125B-CR, with internal crystal oscillators for easy carrier reinsertion 
Sierra Model 125B-Y, incorporating special 20-pin connector for carrier m od e | sin th e 


rack fast patch convenient 


| Frequency Accuracy | Line Impedance a 
ieee [seem fioesfaoer] | A Sierra 125 


+125cps | +500cps | +1kc | +2kc +idb | Bal. or unbal. 135 series of 
+1250cps | +5kc Root peaman 
20 kQ nominal. Frequency 


The Sierra Model 158A Frequency Selective Voltmeter operates from 500 kc to 10 mc; Se | e ctive 
selectivity +2000 cps 3 db down, +20 kc 45 db down; frequency accuracy +0.056. mc 


low end, +0.08 mc high end; measuring accu 22 db; line i for direct 
Ma Mm a—=«, ee are Voltmeters 


Rapid location of faults on cable ransmissi ling 

Sierra Model 124A Line Fault Analyzer; Instantly pinpoints shorts, opens, grounds, indicates 
nature of fault, plus exact location. Easy to use, operates on “radar” principles; operates 

on most metallic power and communication lines, direct reading 4% to 100 miles, 

accuracy within % mile. 


Write or call Sierra today for complete data on these and other instruments for 
communications application. Data subject to change without notice. 


SIERRA ELECTRONIC CORPORATION 


A Division of Philco Corporation 
7208W BOHANNON DRIVE + DAVENPORT 6-2060 + AREA CODE 415 + MENLO PARK, CALIF., U.S.A. 
Sales representatives in all major areas 
Canada: Atlas Instrument Corporation, Ltd., Montreal, Ottawa, Toronto, Vancouver 
Export: Frazar & Hansen, Ltd., San Francisco 7308 
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Chattanooga, Tenn. (Continued from page 3) 

is not devoting sufficient attention to the ultimate 
goals of TVA—the board is felicitating itself on 
doing real well and should do better—the board has 
a tendency to emphasize balance sheets in dispro- 
portion to other considerations.” 

On the other hand, the municipalities feel that it 
is the duty of the electrical system to pay its way 
with enough left over to permit self-financing. There 
is always pressure on the municipal systems to re- 
mit as large as possible an amount in payments in 
lieu of taxes to provide city revenue. TVA opposes 
this trend strenuously. 

Leonard Sisk, manager of Nashville Electric 
Service, can’t foresee any rate reduction. He feels 
that it is extremely difficult for a distributing sys- 
tem serving a growing area to do so because expan- 
sions are financed by revenue bonds, which are later 
retired from power revenue. The Nashville system 
has been subject to TVA criticism for agreeing three 
years ago to double its payments in lieu of taxes. 

In Chattanooga, Finley pointed out that if the 
lower rates had been put into effect last year, the 
Electric Power Board would have received about 
$3 million less revenue. This would have meant that 
the board would have been unable to retire its bonds 
on schedule. 

Of course, the Norris Rate would not likely have 
been adopted by any of the three cities in any cir- 
cumstances. There are two existing rate schedules 
below those used by these municipalities. 

Some observers feel that TVA had pressure on 
the cities in mind, as well as the wide national pub- 
licity, when the rates were released in the White 
House ceremony. There’s no denying that some 
wounds were inflicted. However, the tradition has 
always been that fissures in the Tennessee Valley 
public power structure always close rapidly when 
outside criticism mounts. 


1, 
° * 
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Letters 


Russian Reporting vs Achievement 


To the Editor: 


In their issue of March 30, 1961, the Russian publica- 
tion Sovietskaya Litva discusses “Power Stations of the 
Future.” This article describes the concept of mag- 
netohydrodynamics as a means of direct conversion 
of thermal energy into electricity and says, “The suc- 
cesses of science and technology in the area of under- 
standing the properties and behavior of gases at high 
temperatures and of the production of new heat resistant 
materials makes the construction of such plants a real 
possibility. Designs of industrial power plants with a 
power of 450,000 kw have already been worked out. 
The time is not distant when these designs will be trans- 
formed into reality.” 

The implication in this statement is that Russian 
technologists are about ready to build large-scale MHD 
plants and in fact this article apparently led to com- 
ments recently in Missiles and Rockets about such 
Soviet plans. It is quite obvious, however, from the 
specific temperatures, efficiency, size, and so forth 
quoted in this article that it is in fact only reporting 
work which has been done in this country by American 
engineers and reported in various places, among others in 
an article by Kantrowitz and Sporn (Power, Nov. 1959). 

A recent release by Tass of July 2 stating that “Soviet 
scientists have developed a process to convert the after- 
flame of a jet engine into electric energy;” that “their re- 
search . . . is part of a new branch of science called 
‘magnetohydrodynamics’ whose laws originate from the 
study of space nebulae and star envelopes;” and that 
“Russian scientists believe an electric station with a 
magnetohydrodynamic generator—now being tested in 
a laboratory model—will produce 50% more power 
than a steam-generator station”—none of which is new 
or Russian—is part, apparently, of the same pattern of 
reporting to the world Russian technical achievements 
in electric power. This, coupled with the article in 
Sovietskaya Litva mentioned earlier in this letter, seems 
to me to be further example of the confusion which 
results in trying to appraise techniques reported in 
Russian technical publications: whether they are being 
reported as plans or accomplishments; and whether 
they are claimed as Russian or otherwise. 

Philip Sporn, President, 
American Electric Power Co 
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You can use this new Foxboro 
pneumatic transmitter on six 
different process measurements 


pressure — temperature — liquid level - differential pressure —dew point-flow... 
all six with guaranteed accuracy of +42 of 1% 


Think of it . . . a universal pneumatic 
transmitter with matched elements for 
six different process variables. That’s the 
new Foxboro M/45 pneumatic indicat- 
ing transmitter. 

And with the M/45 you get: universal 
high accuracy-guaranteed at +¥2 of 1%; 
universal ambient temperature stability 


6 


— less than 2 of 1% in 50°F tempera- 
ture change; universal calibration and 
simplicity of servicing. A remarkable 
combination of versatility and uniform- 
ity in a single instrument. 

The new Foxboro M/45 indicating 
transmitter can extend the benefits of 
standardization throughout your whole 
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plant operation. Ask your Foxboro field 
engineer to tell you about it. Or write for 
Bulletin 13-30. The Foxboro Company, 
248 Norfolk St., Foxboro, Mass. 


FOXBORO 


REG. Vv 
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Control of thermal expansion in piping 


Flexible support can prevent destructive 
stresses in high temperature piping 


Heat 100 linear feet of alloy steel 
pipe to 1000°F, and it will expand 
approximately 9 inches! When this 
thermal expansion takes place in a 
piping system, the resultant. forces 
— if uncontrolled — can do incal- 
culable harm. 


Helical coil springs 


Using helical coil springs to compen- 
sate for thermal expansion in piping 
is now common practice. However, 
designing or selecting flexible sup- 
ports is often done haphazardly. In 
fact, any specifications covering the 
support of important high tempera- 
ture piping simply say “spring hang- 
ers shall be provided.” But it is not 
enough to merely admit that thermal 
expansion may be dangerous. 


Safety of entire system 
at stake 


Careful study must be given to the 
design and selection of spring sup- 
ports which will maintain a balanced 
piping system. If not, the transfer 
of weight from one hanger to another, 
or from a hanger to a terminal point, 
will endanger the safety factor of 
the entire system. Today, you're 
often confronted with 8—9-even 10 
inches of thermal deflection. That’s 
why flexible support for piping in all 
positions of travel is a definite “must”! 


Constant-support 
hangers 


Where reactive forces at 
terminal points in a piping 
system must be kept within 
specified limits, Grinnell constant- 
support type hangers are recom- 
mended. They are designed to pro- 
vide uniform supporting force equal 
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to the pipe load throughout the range 
of thermal movement. Constant-sup- 
port hangers should be used at super- 
heater outlets, turbine connections, 
and on high temperature and other 
critical lines. ; 


Variable spring hangers 
¥ 


Oo 


When pipe lines are sub- 
ject to vertical movement 

and restrictive condi- 
tions do not require a con- 
stant-support hanger — 
variable spring hangers are 
recommended. They 
maximum variation in sup- \ 
porting effect of 25% for \x% 
the total travel resulting from ther- 
mal conditions, 


should be designed for a aA 
\ 


Vibration control and 
sway braces 


———— 


em 

When you have to prevent abnormal 
movement or vibration in pipe lines, 
controls or sway braces of the energy- 
absorbing and instant-acting counter 
force type are recommended. They 
dampen vibration, oppose pipe sway, 
absorb shock. 


Grinnell Hanger 
Engineering Service 


Grinnell Company’s Pipe Hanger 
Department offers design service to 
engineers who appreciate the special- 
ized knowledge required. Grinnell 
will help you compute hanger loads 

. and select proper supports for 
a balanced pipe suspension system. 


What’s more, Grinnell manufac- 
tures a complete line of pipe hangers 
and supports — and offers stocks of 
pipe hangers close to any job! 


1961 


PROBLEM if Pipe Hanger 
“H" does not support full 
weight of piping “W" in 
both cold position “1" and 
hot position “2”, dangerous 
stresses will result at con- 
nection “C” 


Was 
SOLUTION A Constant-Support 
Hanger balances the weight of a 


vertically shifting load in all posi- 
tions throughout the travel range. 








ciivshcbihated 


Grinnell maintains an experienced 
staff of technicians to discover better 
ways of solving pipe suspension 
problems, too. 


Hanger load 
calculation booklet 


Grinnell will be 

glad to send you 

— without obli- 

gation — a 32- 

page booklet, 

“Calculations for 

Hanger Loads 

and Thermal 

Movements”. This helpful booklet 
furnishes necessary data and proce- 
dures to determine pipe hanger loads 
and thermal movements. Tabulations 
of piping weights and thermal expan- 
sion are arranged for convenient 
selection of data that usually takes 
considerable time to develop. Send 
for your copy today. Grinnell Com- 
pany, Providence 1, R. I. Branch 
Warehouses in Principal Cities. 





Supplying power for a large city involves 


crucial service to hospitals and other important 
community buildings. Here is the actual account 


of how one city protects against loss of this 


vital service and damage to equipment. 


Honeywell’s Ultra-Vision* Flame Detector 


65 million dollars for the Los Angeles 


The new, ultra-modern Scattergood Steam Plant of the Los 
Angeles Department of Power and Water is on a 57-acre 
ocean-front site south of the Playa del Rey district of 
Los Angeles. It cost slightly more than 65 million dollars. 

To provide and maintain an efficient and foolproof flame 
safeguard system for this enormous plant, the designers and 
engineers of the L.A. Power Department installed 
Honeywell's new Ultra-Vision Flame Detector and Pro- 
tectoglo Self-checking Relay. 

The Scattergood plant is presently producing 320,000 
kilowatts from two 91-foot long turbine generators. When 
the entire complement of six generators is put into operation 
the anticipated output will be 1,200,000 kilowatts. 

Fuel for the 133-foot high boilers at Scattergood is gas, 
oil or both. Under full load, gas consumption is approxi- 
mately 1,520,000 cubic feet per hour; oil about 250 barrels 


per hour. Furnace volume is 65,000 cubic feet. 


The heart of the flame safeguard system for Scattergood 
is Honeywell’s C7012 Ultra-Vision Flame Detector. The 
C7012 employs an ultraviolet signal that positively dis- 
tinguishes between an actual flame (ultraviolet rays) and a 
hot refractory (infrared rays). It responds only to ultraviolet 
radiation in the .195 to .206 micron wave band. Because 
this new control device is not sensitive to a hot refractory, 
flame supervision of both single and multiple burners is 
simplified. The Ultra-Vision Flame Detector can be aimed 
at each individual flame in the most convenient manner. 
The C7012 is the only flame detector on the market that 
offers this advantage. 


For the job at Scattergood, the Ultra-Vision Flame Detec- 
tor is combined with Honeywell's R4075 Protectoglo Self- 
checking Relay. The R4075 checks its components, not only 
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watches over 


Power Company 


at startup, but during the entire operating period of the 
process. A continuously pulsing relay pulls in once every 
second, making and breaking the flame circuit. If there is a 
failure of any kind, the pulsing stops and there is an immedi- 
ate safety shutdown. This Honeywell Flame safeguard system 
provides the first fail-safe protection for industrial burners. 

If you would like full particulars on Honeywell's Flame 
Safeguard Systems, write to Honeywell, Dept. ET-8-22, 
Minneapolis 8, Minnesota. Sales and service offices in all 
principal cities of the world. 


Honeywell 


*Trademark 
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C7012 Ultra-Vision* Flame Detector 


R4075 Protectoglo* Self-Checking Relay 
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Peabody Coal Helps Generate the Electricity That 
Lights Runways and Powers Electronic Ground 
Contro/! Equipment to Make Your Flights Safer 


Coal helps a pilot’s night-vision a lot more than 
carrots. Coal generates most of the electricity that 
lights those friendly runways and supplies power 
for the ground-to-air control equipment. In fact, 
coal generates more electricity than ail of the 
other fuels and water power combined. 


In our homes, offices and plants, day and night, 
coal serves us in countless ways, yet coal prices 
have remained virtually unchanged for many years. 
This has helped the nation’s great Electric Utilities 


power for progress 


provide you with more and better services at low 
cost. Peabody Coal Company, with over two 
billion tons of proven reserves, supplies many of 
the leading Electric Utilities that bring you this 
dependable, economical power... at a price you 
can afford to pay. 


If you are seeking a new plant site, Peabody can be 
of assistance to you. Contact us for information on 
strategic industrial locations. No obligation, of 
course! Call today or write Department EW. 


PEABODY coat company 


Peabody Plaza « 301 Olive Street - St.Louis 2, Missouri 


Offices In: Curcaco, Cotumsus, Des Moines, Detroit, INDIANAPOLIS, KANsAs City, LouisviLLeE, Mapison, W1s., MEMPHIS, MINNEAPOLIS 
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MANUFACTURERS NEWS 


NEXT WEEK 


@ CASH AND ADVICE: Administration’s rural redevelopment drive offers 
‘depressed areas’ funds from Commerce Department program and Agricul- 
ture Department advice on stimulating local development........... .-» «+ 


@ THREE CASES OF DEATH AND INJURY illustrate dangers of disregarding 
safety in substation work. Employees should be more aware of hazards. . ... 


@ SMALL SYSTEMS REPORT covers entire field of utility work—maintenance, 
construction, planning, accounting, operating, and disaster aid. Sixteen- 
page report begins on 


TREASURY EXCLUDED UTILITIES from tax credit proposals because it felt extending the 
credit to them wouldn’t help spur investment, main reason for the program....... eceeee 


NEW YORK CITY AIDE BLASTS state commission order to Con Ed as insufficient 
NEW GE PRESIDENT is Gerald Phillippe, boosted from comptroller 


POLICY DIFFERENCE between municipalities, seeking profit margin for self-financing, and 
TVA, seeking low-cost power, becomes heated because of TVA ‘rate-cut’......++0+. eee 


SPECIAL POLE BRACKET and pulling block work together to speed continuous stringing of 
spacer-type aerial cable 


LONG-TERM STRESS of increasing physical loads on wood poles should be considered. Gen- 
erally, methods for determining safe loads are based on column theory . 


UTILITY ENGINEERS’ SALARIES compare favorably with railroads and the government. 
But they are outclassed by other industries ; 


NINE DAMAGE SUITS are filed by four Midwestern investor-owned utilities . . . Coal 
battles residual oil imports..........sseeee0s epokecant seccececedhedsddesesion eee 


SHARP REACTIONS greet General Electric’s shift to 65C low-loss pole-type transformer. 
New line reportedly will cut units’ total owning cost.........sseessseeeees eteeccese ° 


REGIONAL PREFERENCE BILL DRAFT is circulated by BPA to allay fears that tie with 
California will siphon off power 


SENATE COMMITTEE PONDERS proposals for federal water resources council, various river 
basin commissions, and grant-in-aid program for local water projects 


CONGRESSIONAL STUDIES of pumped storage are urged in House appropriations hearings 
. « « Rampart planners in Senate liken dam to Scandinavian projects 


4% GAIN IN EFFICIENCY is offered by Oklahoma G&E combined-cycle generator. 
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The Electrical Week 


LATE NEWS > British Columbia government announces takeover of British Columbia Electric Co 


and Peace River Development Project. Premier W. A. C. Bennett tells special 
session of provincial legislature that the takeover is effective at once. New directors 
will be appointed by Bennett’s cabinet following formalities of passing the bill— 
which isn’t expected to take long. Cost to government will be about $180 million, 
plus the issuance of special bonds worth about $104 million to replace preferred 
shares, plus assumption of the company’s outstanding debt of $399 million, or a 
total of more than $683 million. It’s almost certain that Dr Gordon Shrum, 
chairman of British Columbia Energy Board, will get the assignment of running 
the company. Bennett’s decision to make BC Electric a crown corporation came 
as a result of the Energy Board’s report on comparative costs of Peace and 
Columbia River projects. The report shows that if the Peace is developed under 
public ownership, power will cost slightly less than Columbia power under the 
same terms, 


Confirmation of Lawrence J. O’Connor to be a Federal Power Commissioner is 
unanimously recommended by Senate Commerce Committee despite objections by 
Sen William Proxmire (D-Wis.) that O’Connor does not represent consumer 
interests. Senate confirmation is expected to come quickly. 


Sixth edition of National Electric Safety Code will be available in book form from 
US Government Printing Office in mid-September. New edition has been pending 
publication since June, 1960, when it was approved as a national standard. 


Republican Congressional leaders urge dropping of Hanford power project to 
offset increased Berlin defense spending. House Rules Committee will consider 
this week whether to send to House-Senate conference the AEC’s authorization 
legislation that includes the $95-million Hanford project. 


Philadelphia Electric Co and a subsidiary, Conowingo Power Co, become second 
set of investor-owned utilities to file triple-damage suits against manufacturers in 
wake of antitrust cases (see facing page). PE files 11 suits against 24 manufacturers; 
Conowingo files two suits against eight manufacturers. 


Continued hot weather brings the second straight weekly record US electric power 
output. The figure of 16,107,000,000 kwhr, up 6.3% from the same week in 
1960, marks the first push over the 16-billion mark. Last week’s short-lived record 
was 15,829,000,000 kwhr. 


WEEKLY POWER OUT aging 6.3% (Week ending July 29), Kwhr 16,107,000,000 
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Supply Lines 


INVESTOR-OWNED UTILITIES SUE MANUFACTURERS FOR DAMAGES 


Four Midwestern utilities have become the first investor-owned companies to file 
damage suits arising out of the electrical manufacturers’ Philadelphia antitrust 
cases. The companies which jointly filed the nine suits July 31 in the Federal 
District Court at Chicago, are Commonwealth Edison Co, Central Illinois Electric 
& Gas Co, Northern Indiana Public Service Co, Public Service Co of Indiana Inc. 


The suits allege that the utilities were charged “high and artificial” prices as a result 
of the conspiracies by the 19 manufacturers named as defendants and ask the 
court to determine the amount of damages sustained and to award three-fold such 
damages plus the cost of litigation. 


The complaints do not set out specific amounts of claimed damage, nor do they 
disclose the amounts of purchases by the companies of the equipment involved. 
Attorneys for the plaintiffs state that such data will be developed at the trials. 


Products involved in the nine suits are circuit breakers, condensers, distribution 
transformers, low-voltage circuit breakers, meters, power switching equipment, 
power switchgear assemblies, power transformers, and steam turbine-generators. 
Complaints with respect to about ten additional items probably will be filed within 
the next several weeks. 


Although all four utilities are members of the 120-utility group studying alleged 
overpricing, the four companies went to court at this time because their cases were 
prepared, and not as any action on behalf of the 120 companies in the group. 


Eight of the nine suits contain two counts, with one count charging that con- 
spiracies lasted over a longer period of time. For instance, in the turbine-generator 
case, the first count says the conspiracy period was 1948 to 1960. The second 
count, which is listed as an alternative, says the period was 1955 to 1960. In one 
suit, meters, it is charged that the conspiracy was still in effect July 31, 1961. 


Defendants named are: Westinghouse Electric Corp in all nine suits; General 
Electric Co in eight; Allis-Chalmers Manufacturing Co in six; I-T-E Circuit 
Breaker Co in four; Federal Pacific Electric Co in three; McGraw-Edison Co, 
Moloney Electric Corp, and Wagner Electric Corp in two; and Joslyn Manufactur- 
ing & Supply Co, Southern States Equipment Co, H. K. Porter Co, Inc, Kuhlman 
Electric Co, Schwager-Wood Co, Foster-Wheeler Corp, Carrier Corp, Ingersoll- 
Rand Co, C. H. Wheeler Manufacturing Co, Worthington Corp, and Sangamo 
Electric Co in one suit. Co-conspirators were also named in five of the suits. 


COAL BATTLES RESIDUAL OIL IMPORTS 


Coal and allied industries have proposed to the Office of Civil and Defense Mobil- 
ization that quotas on residual fuel oil imports be reduced immediately to 1957 
levels. They point out that present coal capacity is inadequate to expand pro- 
duction for emergency needs; also that railroads cannot maintain on a stand-by 
basis the equipment and personnel needed to transport coal requirements during 
emergencies. They estimate that 324 million barrels of residual oil, the equivalent 
of 77 million tons of coal, consumed on the east coast, is highly susceptible to 
interruption by military or political emergency. 


But Humble Oil & Refining Co states that such restrictions adversely affect foreign 
relations and impair national security. It says that the US has a vital interest in 
assisting friendly foreign nations as they develop economically. The com- 
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pany notes that the increase in residual imports over the last ten years has just 
about equaled the decline in domestic supplies and that the decline in US coal 
consumption is attributable, not to residual imports, but to other factors. The 
OCDM is currently studying whether the restriction of residual fuel imports is 
necessary to national security. 


B-L-H APPARENT LOW BIDDER ON HYDRAULIC TURBINE ORDER 


One of the largest orders for hydraulic turbines will probably be awarded to Bald- 
win-Lima-Hamilton Corp by the US Corps of Engineers. B-L-H submitted the 
apparent low bid of $15,486,900 for 13 212,400-hp Kaplan-type units for John 
Jay and Lower Monumental Dams in Washington. English Electric Corp bid 
$16,184,636 and Allis-Chalmers bid $18,035,510. Among other bidders, the 
high was Newport News Shipbuilding & Drydock Corp at $21,496,600. All bids 
are now’being evaluated by the Corps. 


To get its bid down that low, B-L-H will have 42% of the work done in Japan. 
For the turbines B-L-H is building for Glen Canyon Dam, the company is using 
partial Belgian manufacture, so the practice of using partial foreign manufacture 
is not new to the highly competitive hydraulic turbine industry. 


The order will total 2,761,200 hp (and possibly 3,186,000 hp if options for two 
additional units are exercised). This compares favorably with a five-year annual 
average of about 3 million hp in new orders for the entire industry. 


FTC MOVES IN ON PHILADELPHIA ANTITRUST CASES 


Federal Trade Commission is building a case against several electrical equipment 
manufacturers for violation of a 1938 cease and desist order. Tip-off came when 
the Justice Department, on behalf of the FTC, went into court in Philadelphia 
and petitioned for access to secret grand jury testimony. The grand jury record, 
FTC believes, may contain evidence that major electrical companies violated 
price-fixing cease and desist orders won by the FTC in 1937. 


The FTC order, which became final in May, 1938, called for a halt to price-fixing 
practices in turbine-generators and condensers. Named in the turbine-generator 
order were General Electric, Westinghouse, and Allis-Chalmers. The FTC order 
on condensers named Westinghouse, Allis-Chalmers, Elliott Co (now a division 
of Carrier), Worthington, Foster-Wheeler, C. H. Wheeler, Ingersoll-Rand, and 
Ross Heater & Manufacturing Co. All, except Ross, were named in the Justice 
Department indictments handed down last year. 


Violators of cease and desist orders can be fined up to $5,000 for each violation. 
What each violation would be in this case is not clear. The FTC could press for 
a ruling that every bid submitted on this equipment which was reached through 
collusive means, or every price change which was illegally arrived at, was a separate 
violation. 


FTC’s petition to the Philadelphia court said the Commission believes transcripts 
of grand jury testimony which led to the indictment on June 29, 1960, of turbine- 
generator and condenser manufacturers may contain evidence that these companies 
violated the 1938 cease and desist order against them, Should the FTC’s request 
be turned down, the Commission could still proceed in an inquiry about possible 
violations, using other means. 
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THE NEW TYPE ES electronic sensing device designed sible in the externally mounted control cabinet. 
by L-M for its type RSD regulators is readily acces- Here is a substation installation by a midwest utility. 


New L-M Electronic Regulator Control 
Cuts Maintenance, Ups Speed, Accuracy 


L-M announces revolutionary new type ES Electronic Sens- 
ing Control for L-M Voltage Regulators. Eliminates contacts 
and their maintenance; eliminates. moving voltmeter parts; 
provides faster, sharper response, constant band width. 


Recently L-M engineers have replaced the accurate contact-making voltmeter 
in L-M regulators with an even more precise and dependable electronic sens- 
ing control. This control has been thoroughly tested. Completely static parts 
provide utmost reliability, and extremely sharp and fast response to voltage 
variations. 

Now there are no moving parts to wear out or malfunction. No contacts 
in the sensing mechanism to erode and require replacement. Band width easily 
set by adjusting knob on face of meter. Band width may be adjusted from + 
less than one volt to + 6 volts. Two neon lamps indicate when voltage is 
outside band width. Upper lamp lights for high voltage, lower for low voltage. 
Once set, band width will not drift from desired setting. 


Get Details From The L-M Field Engineer 


L-M offers a really outstanding regulator. And L-M’s new elec- 
tronic control is outstanding, too. Investigate, test, and stand- 
ardize on L-M Voltage Regulators. To convince yourself, ask 
the L-M Field Engineer for bulletins and application data. Or 
write Line Material Industries, Milwaukee 1, Wisconsin. 


LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


TT 
Regulotons. fitik 


L-M’S EXCLUSIVE NEW 

for L-M Voltage Regulators, 
and extremely accurate 
changes. Maintenance is 
are no contacts to er 


DISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES - FUSE CUTOUTS AND FUSE LINKS » LIGHTNING ARRESTERS - 
PACKAGED SUBSTATIONS + CAPACITORS + REGULATORS + OUTDOOR LIGHTING - LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS: 
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Tin-plated, clamp-type 
terminals accommodate 
conductors from #6 to 
400 MCM, can be re- 
placed with compression 
terminals. 


Sleet hood protects con- 
tacts, minimizes icing. 
Wide-angle entry sur- 
faces guide cartridge into 
contacts. 


Expendable cap, expelled 
only on high faults, pro- 
vides accurate pressure 


relief ‘| Heavy-duty NEMA 
~— i mounting bracket. 
High leverage “ 


hook ring oper- — Bird-proofed insulator 


ates positive mounting. 
latch. 


Fuseholder lift ring secure- 
ly engages hookstick, aids 


cartridge removal or re- Strong, lightweight, high- 


placement. est quality wet process 
\ porcelain insulator. 


Upper contacts are silver- 
plated, self-aligning, self- 
wiping, have high thermal . 
capacity . : Box-type cartridge termi- 
9 nal simplifies anchoring 
of 1, 2, or 3-tailed fuse 
link leaders. 


Extra-tough fuse tube, lined 
with top quality de-ionizing 
fibre for extended life. 


EW KEARNEY 200 AMP"HX” CUTOUT 


Kearney substation-proved to positively and repeatedly 
interrupt 12,000 amperes at 7.8 KV...10,000 amperes at 15 KV 


i i ne grag generic ie bs : 2 ee is Gere aes hae 


a 


@ No “blind” spots...a highly efficient combination of single © Switchstick-operated positive latch prevents accidental cart- 
end venting and expendable cap double venting insures depend- ridge dropout due to vibration, impact, or magnetic forces. 
able interruption throughout the entire fault range... from 


‘ 4 : ; ; 
low current values to maximum rated capacity of the cutout. Strong, durable, non-ferrous construction for long life, optimum 


performance. All current-carrying parts copper alloy. Silver- 
® On low and medium faults, expendable cap remains intact... . plated contacts. Stainless steel pins and springs. 
tube vents only at bottom. Controlled spring loading and long 
travel of lower hinge toggle whips fuse cable out of cartridge 
to insure positive low current interruption. ® Kearney “HX” Fuse Cutouts are available on single insulator, 


@ Expendable cap is expelled only on high faults. Resultant = sua i lenulator mountings; see fn 
double end expulsion in line with fuse tube relieves gas gs. 
pressure, equalizes interruption shock forces and prevents Ask your Kearney Sales Representative for full 
damage to cutout or bracket. information or write for “HX” Cutout Bulletin 


®@ Fuseholders accept all conventional button-type links. 


for better construction... safer maintenance... specify KEARNEY preducts 


JAMES R. KEARNEY CORPORATION 


4224-42 Clayton Avenue, St.Louis 10, Missouri 
PLANTS AT: ST.LOUIS » FAYETTEVILLE, ARKANSAS » SHENANDOAH, IOWA + CLARINDA, IOWA » GUELPH, ONTARIO, CANADA © ST. THERESE, QUEBEC, CANADA 
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“Circloc” Interlocked Armored Power Cable 


NOW AVAILABLE IN DIAMETERS TO 4 INCHES 


With our newest armored cable machine in full production, Circle cus- 
tomers can now get high quality Circloe interlocked armored power 
cable in diameters up to 4 inches—the most complete range of sizes 
available anywhere. This recent addition to its modern manufacturing 
facilities is Circle’s answer to the growing need for larger diameter 
armored cable for power distribution. 

Circloc cable can be supplied with 2, 3 and 4 conductors with var- 
nished cambriec or butyl rubber insulation and voltage ratings of 600 
to 15,000 volts. Armor is available in interlocking galvanized steel, 
aluminum or bronze. 

For your next power cable installation, be sure to specify compact, 
dependable Circloc interlocking armored cable. 


CIRCLE WIRE & CABLE CORP. 


SUBSIDIARY OF CERRO CORPORATION 


PLANTS: Maspeth and Hicksville, N.Y SALES OFFICES & WAREHOUSES: In all principal cities 
Rubber Covered Wires & Cables + Varnished Cambric Cables - Plastic insulated Cables - Neoprene Sheathed Cables + “CIRTUBE"’ 





Electricity remains ‘‘America’s biggest bargain” 
because of the applied engineering ingenuity of the 
DE LAVAL nation’s electric utilities and their suppliers. Case in 
o a point: the planned installation of high-capacity 
engineering De Laval boiler-feed pumps at a prominent utility. 
For the first time in a U. S. utility, boiler-feed pumps 
ingenuity will be driven through the governor end of the main 
steam turbine-generator. Costly energy-conversion 
means low-cost processes will be eliminated; more electricity will 
be available for sale. The utilities will gain another 
feed for tool in their continuing effort to hold the line on cost. 
Whether you have giant boilers to feed, or other 
giant boilers problems involving rotating machinery, De Laval 
engineering ingenuity can help. 
De Laval Steam Turbine Company, Trenton 2, N, J. 


MG-DL+103 


DE LAVAL ¢ GO YEARS OF CREATIVITY AND QUALITY 


CENTRIFUGAL PUMPS AND COMPRESSORS e TURBINES e IMO® ROTARY PUMPS AND HYDRAULIC MOTORS 
MARINE PROPULSION AND AUXILIARY EQUIPMENT @ HELICAL AND EPICYCLIC GEARS e TURBOCHARGERS 
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MORE POWER to OREGON 


Specially Designed Moloney 230 KV LTC Transformers 
Installed Easily and Economically at The California Oregon 
Power Company's Lone Pine Substation 


The bustling Rogue Valley, in the Medford, 
Oregon area, with its lumber, fruit growing 
and food processing industries attracted 
other industries. The resulting population 
growth created a need for more power. 
To serve this area’s growing power de- 
mands, The California Oregon Power Com- 
pany installed the Lone Pine Substation. A 
major station in the COPCO system, it sup- 
plies power for local 69 KV distribution and 
can also be used to tie a 230 KV trans- 
mission system to existing 125 KV trans- 
mission through the 69 KV bus. 


MOLONEY 


ELECTRIC 


Maximum dimensions of the transformers 
involved were vital since railway tunnels in 
the mountainous area imposed strict size 
restrictions. Moloney engineers designed 
to meet the need, complying with size lim- 
itations and yet retaining one-piece tank 
construction. This permitted shipment 
without special shipping cover and elimi- 
nated the necessity of field assembly. 


Let Moloney . . . specialist in the solution 
of transformation problems, serve you... 
Specify Moloney for all transformation 
requirements. 


MEGI-17 


cCOMPAN Y 


Manufacturers of 


Transformers and Switchgear for Utilities, Industry, and Electronic Applications 


FACTORIES AT ST. LOUIS 20, MO., AND TORONTO, ONT., CAN. 
SALES OFFICES IN ALL PRINCIPAL CITIES 


Since 1896... MORE POWER 70 YOU 
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COPCO’s Lone Pine Substation has 
four Moloney Load Tap Changing 
Power Transformers rated at: 
25,000/33,333/41, 667 KVA, 
Single Phase, Sixty Cycle, 

H.V. 127,020/220,000 Grd. Y. volts, 
L.V. 39,840/69,000 Grd. Y. volts, 
T.V. 13,800 volts at 
9,000/12,000/15,000 KVA 








WHY ANOTHER SUSPENSION INSULATOR ? 


Specifications for transmission line insulators al- 
most unanimously call for “Standard 10-inch disc, 
15,000-lb. suspension units.” Physical dimensions 
of this insulator have not changed significantly in 
40 years. But manufacturing techniques and quali- 
ties of materials have. Thanks to compression 
glaze, compression sand bands, ever-better porce- 
lain body, improved manufacturing controls and 
minor cap-head-and-pin design improvements, 
Lapp’s standard 15,000-lb. suspension disc rou- 
tinely tests today to an M & E strength of just 
about 25,000 lbs. Yet, a great majority (probably 
more than 75%) of transmission lines in service 
today—and of those now being constructed—im- 
pose working loads on insulators of only a few 
hundred to perhaps 4,000-5,000 pounds. 


For use on lines so lightly-loaded, it seems eco- 
nomically unwise for you to be required to specify 
—and pay for—an insulator with strength charac- 
teristics you don’t need—and can’t use! 


WHAT Is THIS NEW INSULATOR? 


Lapp calls it “Hi-F” (for “high-efficiency” of 
course). Its 9” diameter disc is 1” smaller than the 
“standard” unit. Its head also is 1” smaller in 
diameter. Electrical characteristics—leakage dis- 
tance—string flashover, wet, dry and impulse—are 
therefore the same as current NEMA standards for 
the 15,000-lb. insulator. Hi-F is rated 14,000 lbs. 
combined M & E strength, and is recommended for 
service with an adequate safety factor at working 
loads up to 7,000 lbs. Impact strength rating is 
55 in-lbs., identical with the NEMA standard 10” 
unit. Hi-F uses the same ball-socket details, so is 
physically interchangeable with NEMA standard 
15,000 and 25,000-lb. suspension insulators. 


HOW Is ITS RELIABILITY ASSURED? 


Lapp has always maintained that stresses and 
strains in a suspension insulator over its lifetime of 
service are complex and subtle factors. So subtle in- 
deed that any significant change from time-tested 
design carries with it a hazard to reliability. 
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That’s why Hi-F is a new design that’s made up 
only of time-proved “components.” The cap-head- 
and-pin design is that of the Lapp No. 6605 6” 
dead-end insulator, which is time-proved by more 
than 30 years of successful and distinguished serv- 
ice (and which, with an M & E rating of 10,000 lbs., 
has routinely been testing at 16,000 to 19,000 Ibs.). 


Because the cap of Lapp Hi-F is 1” smaller in diam- 
eter than that of the 15,000-lb. standard unit, iden- 
tical electrical characteristics are provided by a 
shell that also is 1” smaller in diameter. 


Design of Lapp Hi-F, then, is a combination rather 
than an innovation. All components are of time- 
proved design; Lapp’s progress in manufacturing 
techniques, control and material quality, permit 
their combination in the first “functional design” 
suspension insulator in more than a generation. 


HOW ECONOMICAL? 


Designed for “normal duty” transmission lines— 
and not extravagantly over-designed—Lapp Hi-F 
carries a substantially lower price than the conven- 
tional 10” insulator. Weighing about one-third less, 
it costs less to handle in the field, offers a smaller 
target for stones and bullets, and may be worked 
more easily with hot-line tools. Fairly priced at 
$2.50 (in 24,000 lb. lots) , Lapp Hi-F offers economy 
to the user, at a price that affords fair profit to the 
manufacturer. Sample units are now available. 


WHERE CAN Hi-F BE USED? 


Lapp Hi-F provides an adequate safety factor for 
any suspension use up to a working load of 7,000 
Ibs. It is ideally suited to all substation and sub- 
transmission dead-ending. It is within the loading 
range of practically all wood-pole construction, as 
well as that of light or medium-weight steel tower 
lines—at any voltage. Even at the upper end of the 
strength scale, Hi-F will often be found to be ade- 
quate for use in the suspension position, with high- 
strength 10” discs used for dead-ends. 


LAPP CATALOG NO. 8200 
EE1-NEMA-52-3 
15,000-LB. STANDARD UNIT 


Catalog Number 
EEI-NEMA Class 


DIMENSIONS 
Leakage Distance, Inches 
Dry Arcing Distance, Inches 


MECHANICAL VALUES 
Combined M&E Strength, Pounds 
Impact Strength, Inch Pounds 
Routine Proof Test Load, Pounds 
Time Load Value, Pounds 


ELECTRICAL VALUES 
Low Frequency Dry Flashover, kv 
Low Frequency Wet Flashover, kv 
Impulse Flashover—Positive, kv 
Impulse Flashover—Negative, kv 


Low Frequency Puncture Voltage, kv 
RADIO INFLUENCE VOLTAGE DATA 


Test Voltage—Rms to Ground, kv 
Maximum RIV—Microvolts at 1000 kc 


PACKING AND SHIPPING DATA 
Net Weight, Each, Pounds 
Packed Weight, Each, Pounds 
Standard Package 


PRICE 
24,000 Ib, Shipments 
Less 24,000 Ib. 





CONCENTRATION 


DUAL VOLTAGE 
SAVES $15 

OR . 
MORE f 7 : a | a 
ON -_ i 
EVERY 


TRANSFORMER 


z : SAFE! unique keying action between 
© cacentration on one idea has resulted in the new RT&E thoroughly * handle and slotted ring around shaft assures 


tested and reliable Extern-O-Switch. This redesigned dual voltage switch peertive peaibemang perere hentis Conmeremeved. 
makes dependable cut-over of entire areas to higher voltage at savings ‘ 
of $15 or more per transformer. 
Extern-0-Switch body is made of an entirely new compound — a 
specialized glass-reinforced Polyester thermoset material. It is highly 
shock resistant and actually extinguishes arcs passed over its surface. 
Impossible to track, its characteristics are not affected by transformer 
oil or heat. Electrical insulation levels are increased by 50% with this | 
exceptional material. | 
The unique externally operated handle reduces changeover to a ) 
simple twist of the wrist. Key-type handle cannot be removed unless the | 
switch is correctly positioned. Inside, high pressure contact is assured. 
New leaf springs behind each contact prevent metal fatigue and provide \ 
lasting, positive contact pressure. i 
RT&E’s concentrated research program developed these improve- 
ments to reduce man hours and save money. Protect your investment, ) 
look to RT&E — originator of the dual voltage transformer and exter- 
nally operated switch. | 


Engineering Talent Concentrated On One Idea — A BETTER TRANSFORMER 


RT&E CORPORATION 


WAUKESHA, WISCONSIN * PORTLAND, OREGON * ARLINGTON, TEXAS 
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Editorial Comment 
AUGUST 7, 1961 


Federal Tax Plan Deserves Thorough Consideration 


As we continue our study into the background of the Administration’s tax pro- 
posals and their relation to electric utilities, we cannot help but question the deci- 
sion to exclude utilities from the tax credit plan (p 25). 

The Administration proposes, as a means of encouraging modernization and 
economic growth, to give a tax credit equivalent to 8% of a firm’s annual invest- 
ment in equipment and machinery. But utilities would be excluded from this 
benefit because, as the Treasury reasons, “investment by these regulated monopoly 
industries is largely governed by determined public requirements and is subject 
to regulated consumer service charges designed to provide a prescribed after-tax 
rate of return on investment.” 

One might surmise that transportation utilities would be subject to the same 
line of reasoning, but the Treasury thought not. The tax-writing committee in 
the House has tentatively concluded that gas pipelines should receive the proposed 
tax benefits, although they are also regulated. 

The tax proposals, which come up again for consideration this week by the 
House Ways and Means Committee, do seem to contain several possible inequities 
for electric utilities. First, the proposals would give prospective industrial custom- 
ers more incentive for installing their own power plants. Second, by extending 
the benefit to gas pipelines, they could upset the present competitive balance 
between electric and gas utilities. Third, they would seem to set a pattern of 
tax discrimination between one kind of business and another. 

We believe utility executives should take a hard look at these tax proposals 
while there is still time to bring viewpoints before Congress. 


Engineering Salaries Key to Industry's Future 


Engineers nurtured the US electric utility industry in its infancy nearly 80 years 
ago. Engineers paced its growth to a highly-efficient $60-billion plant. Engineers 
guided the economy of this growth. And today they are exploiting nuclear fuels, 
super-critical steam, and a myriad of other advances for the industry’s future. But 
the industry seems to encounter growing difficulty in recruiting new engineers to 
replace those who have grown old in its employ. 

What explanation is there for this difficulty? Some answers can be found in 
comments of engineering students who, bombarded with predictions of scientific 
breakthroughs and inter-planetary flight, accuse electric utilities of: 

e Lacking the glamor to compete in the space age 

© Failing to assign challenging work to recent graduates 

e Holding young engineers out of responsible positions 

© Maintaining salary scales too low to attract promising graduates. 

All of these indictments are serious. However deserved, such charges divert 
many promising young engineers from the utility field. And, as long as engineer- 
ing students feel this way, utilities must set the record straight. 

The Management Newsletter (p 67) bears directly upon the last of these accusa- 
tions. It presents for utility readers an analysis of the Engineers Joint Council’s 
latest salary survey. And it shows all too clearly how salaries paid by electric 
and gas utilities have failed to keep pace with the rise of engineering salaries in 
industry. Particularly ominous is the fact that utility salaries today compete only 
with those paid by government agencies and the railroads. Can private-enterprise 
utilities with civil service salaries attract and hold the engineers they need? 
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COUNTIES SELECTED as ‘redevelopment areas’ are indi- 
cated by dots in map. The areas included have a combined 


population of over 81/2 million. Counties are recommended 
for inclusion after analysis by the Department of Agriculture 


Rural Redevelopment Under Way 


The Kennedy Administration’s 
two-pronged campaign to stimulate 
rural economies has gone into op- 
eration. Rural power systems are 
expected to play a large role in the 
undertaking, which emphasizes in- 
dustrial development. 

The Commerce Department’s 
Area Redevelopment Administra- 
tion (ARA) has designated 468 
counties throughout the US as “de- 
pressed,” and therefore eligible for 
loans out of a $100-million fund 
created this year by Congress. These 
counties are also eligible for out- 
right federal grants to improve or 
build public facilities. Counties are 
recommended for “depressed” status 
by the Agriculture Department, and 
will be changed periodically. Rural 
Electrification Administrator Nor- 
man Clapp is one of the advisors 
formulating the Agriculture Depart- 
ment’s recommendations. 

William L. Batt Jr, who will ad- 
minister the ARA program for the 
Commerce Department, emphasized 
that classification of a redevelop- 
ment area under the act “does not 
mean automatic aid.” Qualified 
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areas must first gain state and fed- 
eral approval of an over-all program 
for economic development, he said, 
before consideration can be given 
to financial assistance for specific 
projects. 

Indications are that the list will 
be expanded in the near future to 
provide for the inclusion of those 
adjacent counties which are neces- 
sary to form redevelopment units. 
Such groupings, the Department 
claims, will be made after consulta- 
tion with state authorities. 

The first loan by ARA ($31,000) 
and the first grant ($129,000) went 
last week to build a 1,500-employee 
shirt factory at Gassville, Ark. 
Power supplier will be North 
Arkansas Electric Cooperative Corp, 
Salem, Ark. 

As the second part of the Ad- 
ministration’s approach, the Agri- 
culture Department has set up its 
own Rural Areas Development Pro- 
gram (RAD), including an office of 
Rural Area Development and a 
joint, 1l-agency advisory board. 
The latter includes REA Adminis- 
trator Clapp. 
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No money is involved in the Agri- 
culture Department RAD program. 
Each of the 11 participating agencies 
will offer advice, however, on how 
local areas can stimulate their own 
industrial and commercial develop- 
ment. Although Commerce’s ARA 
and Agriculture’s RAD programs 
are aimed at grass-roots develop- 
ment, the ARA program will be 
limited to those designated coun- 
ties, while the RAD program will 
cover all the nation’s rural areas. 
The Rural Electrification Adminis- 
tration, however, won’t have any say 
on the RAD program in four states 
where it has no borrowers: Massa- 
chusetts, Connecticut, Rhode Island, 
and Hawaii. 

REA may, however, lend its own 
money—under Section 5 of the 
REA act—to install electrical equip- 
ment, wiring and machinery in 
new commercial and _ industrial 
plants. How much money this will 
take hasn’t been determined, al- 
though a new REA bulletin on the 
subject (A-21-1) emphasizes that no 
REA Section 5 loans will be made 
for this purpose until it’s clear that 
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local financing isn’t possible. 

REA has received “dozens of 
queries” on the use of Section 5 
loans, but no such loans have been 
approved. 

Richard M. Hausler will head the 
REA development staff. Hausler 
formerly was executive secretary of 
the Rural Electric Consumer Publi- 
cations Cooperative, an association 
of publications. Serving under him 
will be three men heading up spe- 
cific RAD duties within REA: Hugh 
O’Hara, project development and 
loans; Harold Whittle, technical 
assistant; John Myhre, operations. 

Hausler’s staff is expected to work 
mainly through present REA field 
personnel at the state and local level. 
Some state and local rural develop- 
ment committees have been set up, 
but most are only in the formative 
stage. Committees will include rural 
leaders and REA officials. 

Clapp last week told the Virginia 
Association of Electric Coopera- 
tives, “We hope that you leaders of 
rural electrification will be able to 
provide many of the ideas and much 
of the local leadership so necessary 
to making a success of this program. 
When you get an idea that looks 
good, the Department will help you 
develop that idea and to explore 
financing sources and marketing 
possibilities.” He warned, though, 
“The federal government cannot 
participate in programs involving 
the pirating of industry from one 
place to another.” 


San Francisco Is Site 
Of ASME-AIEE Meeting 


The 1961 National Power Con- 
ference, which brings together mem- 
bers of ASME and AIEE, will be 
held September 25-27 in San Fran- 
cisco. Headquarters is the St. 
Francis Hotel. 

On the agenda are sessions in 
nuclear plants, boilers, high-tem- 
perature steam, operating eco- 
nomics, automation, and several 
other topics. Speakers will include 
Fred Seaton, former Interior Secre- 
tary, W. H. Byrne, President of 
ASME, and W. H. Chase, Presi- 
dent of AIEE. 

Inspection trips are scheduled to 
steam and geothermal power plants, 
and research and manufacturing 
facilities in the Bay area. 
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Treasury Says Utilities 
Don't Need Tax Help 


In deciding to exclude electric and 
gas utilities from its tax credit pro- 
posals—which would extend an 8% 
credit for investment in machinery 
and equipment — the Treasury De- 
partment had several things in mind. 
The main purpose of the program 
was to spur investment, and the De- 
partment did not consider that ex- 
tending a tax credit to these utilities 
would serve this purpose. It may 
have also considered the loss of 
revenue that would come by in- 
cluding these utilities. 

The Treasury proposals are slated 
to be considered again this week 
by the tax-writing House Ways and 
Means Committee. The Committee 
began consideration several weeks 
ago and made the tentative decision 
to approve the proposals but to ex- 
tend the tax credit to gas pipelines. 

There is the possibility that the 
program may have to go by the 
board if the Kennedy Administra- 
tion decides that taxes must be 
raised to meet the defense buildup. 


Experts Split on Benefits 


Even experts are not agreed on 
the tax benefits that might accrue 
to electric utilities if the tax credit 
plan was extended to cover them. 
If the tax credit applied specifically 
to electric utility capital investment 
in machinery and equipment, the 
benefits would run roughly at $115 
million a year based on this year’s 
budgeted expenditures. The actual 
amount of such benefits would hinge 
on a definition of real estate. 

In explaining the Treasury De- 
partment’s proposed exclusion of 
utilities, Secretary C. Douglas Dil- 
lon told the Ways and Means Com- 
mittee, “Investment by these regu- 
lated monopoly industries is largely 
governed by determined public re- 
quirements and is subject to regu- 
lated consumer service charges de- 
signed to provide a prescribed after- 
tax rate of return on investment.” 

Treasury officials say their posi- 
tion is basically that the tax savings 
from the investment credit should be 
available to companies for re-invest- 
ment, and that public utilities would 
be required by their regulatory 
bodies to pass any savings on to the 
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consumer. They cite federal court 
decisions on this point (such as the 
El Paso case) based on the legal 
issue of whether a company had to 
give the consumer the benefit of 
savings resulting from faster depre- 
ciation allowances. 

What about the possibility that 
industrial firms, receiving the tax 
credit, might find it feasible to in- 
stall their own generating facilities? 
The Treasury Dept gave some con- 
sideration to this—and the possible 
inequity this would be for utilities, 
which would otherwise serve the in- 
dustrial firms. There was even 
thought given to excluding electric 
generating equipment from tax 
credits, but this was turned down. 
The reason given was that the only 
justification that could be made for 
denying credit on this type of in- 
vestment was to protect the utilities 
against inequity. 

The version of the tax credit pro- 
posals tentatively adopted by the 
Ways and Means Committee would 
extend the benefits to natural gas 
pipelines. The Administration had 
excluded the pipelines. As far as 
could be determined there is no offi- 
cial technical or legal reason behind 
the Ways and Means Committee 
action. The politics of oil and natu- 
ral gas are such that the Committee 
adopted the provision with no par- 
ticular explanation considered neces- 
sary. 

Transportation Called Competitive 


The Treasury did recommend that 
the tax credit be allowed transporta- 
tion utilities, but it reasoned that, 
despite regulation, these utilities 
are “in fact highly competitive busi- 
nesses with varying rates of return 
on investment.” 

A question is raised as to whether 
the Treasury shouldn’t consider 
favorably the tax credit for utilities 
since a distinct public benefit would 
presumably follow—that is, lower 
rates to consumers. The Treasury’s 
answer is that the purpose of the tax 
credit is to stimulate modernization 
of equipment. It considers that 
lower power rates, or lower prices 
on anything, is no part of the 
Treasury’s business. 
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® Bonneville Administrator Charles Luce circulates proposal 
© Pacific Northwest utilities would get first call on local power 
@ Hope is to allay fears that California tie would siphon power 


Regional Preference Bill Drafted 


Draft of a legislative proposal 
which would create a_ regional 
preference in the sale of power from 
federal projects is being circulated 
by the Bonneville Power Admin- 
istration. 

By assuring Pacific Northwest 
utilities first call on power produced 
from federal projects in that area, 
the proposal is apparently designed 
to quiet fears that a Bonneville- 
California transmission _ intertie 
would siphon federal power from 
the Northwest. 

Copies of the legislative proposal 
were recently distributed to govern- 
ment officials of Oregon, Wash- 
ington, Montana, Idaho and Cali- 
fornia by Charles F. Luce, BPA 
Administrator. 

It is proposed that the Secretary 
of Interior, who is the boss of BPA, 
be directed to give preference to all 
Northwest utilities in any contracts 
he may enter into for the sale of 
Northwest federal power outside the 
area. 

To be effective, the present 
proposal would appear to have to 
supersede preference clauses ad- 
ministered by Bonneville. These 
preference clauses favor public 
bodies and cooperatives over in- 
vestor-owned utilities. The new pro- 
posal would continue to give pub- 


lic bodies and cooperatives in the 
Northwest first call on power from 
federal projects in that area. Its 
striking departure from previous 
preference clauses is that investor- 
owned utilities in the Northwest 
would get priority in the purchase 
of federal power over public bodies 
and cooperatives outside the region. 

One question raised is whether 
such contracts as are mentioned in 
the latest BPA proposal would have 
a legal standing if they violate the 
present preference clause in the 
Bonneville Power Act or in other 
laws governing the sale of power 
from federal projects in the North- 
west. 

Unless the recent legislative pro- 
posal is clarified to state clearly 
that it supersedes existing prefer- 
ence clauses, it would seem to open 
the way for future court tests as to 
which is controlling in a given 
situation. 

Highlights of the recent BPA pro- 
posal are: 

elt defines the “Pacific North- 
west” as consisting of the states of 
Oregon, Washington, Montana west 
of the Continental Divide, and such 
portions of the states of Nevada, 
Utah, and Wyoming within the 
Columbia drainage basin and of the 
state of Idaho as the Secretary of 


City Aide Raps New York Commission 


A letter to Mayor Robert Wagner 
by New York City’s Commissioner 
of Water Supply, Gas and Elec- 
tricity Armand D’Angelo kept alive 
the controversy stirred up by last 
June’s power outage. D’Angelo 
slashed at the New York Public 
Service Commission’s recent direc- 
tive to Consolidated Edison Co 
(EW, July 31, p 24), calling it in- 
sufficient and inadequate. 

D’Angelo conceded that the PSC’s 
directive, which requires Con Ed 
to change its bulk substation design 
in high-load areas, is “a step for- 
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ward,” but he warned that further 
steps are needed. He specifically 
proposed that each of Con Edison’s 
distribution networks be fed from 
two separate substations, while the 
PSC asked for a second transformer 
in each substation. “This involves 
sectionalization of the system, 
particularly for high-density areas,” 
D’Angelo said. 

Con Edison has withheld com- 
ment on the exchange pending the 
results of an extensive engineering 
study of its system undertaken by 
Stone & Webster. 
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Interior may determine to be within 
the marketing area of the federal 
Columbia River power system. 
Rural electric cooperatives on the 
fringes of these areas would also 
be included. 

eIt directs the Secretary of In- 
terior, in entering into contracts for 
the sale or exchange of power gen- 
erated in the Pacific Northwest to 
utilities outside the Northwest, to 
provide for the withdrawal of such 
power upon seven days notice if 
he finds it impairs the power supply 
in the Pacific Northwest. 

e It permits the Secretary of In- 
terior to contract for the sale of 
Northwest-generated power for 
peaking outside the area if he de- 
termines that such peaking power 
is not needed in the Pacific North- 
west. But it also permits him to 
terminate such contracts upon notice 
not in excess of 42 months. 

Power produced by non-federal 
utilities and fed into the federal 
transmission system is subject to 
the same restrictions as those put on 
federally-produced power, as far as 
inter-regional sales are concerned. 

Unused capacity in inter-regional 
transmission lines would be made 
available for use by non-federal 
utilities at rates to be determined by 
the Secretary of Interior. Such rates 
would be subject to review at least 
every five years. 

The Secretary of Interior would 
be given authority to contract for 
the coordination of all generation 
facilities in the area, sharing on an 
equitable bases any benefits de- 
rived from such coordination. 

The Secretary of Interior would 
be given authority to offer to amend 
all existing contracts to bring them 
in line with the legislative proposal. 
At the same time, the Secretary 
would be prohibited from nego- 
tiating any contract with utilities 
outside the area if he determined 
that the withdrawal provisions of 
the present proposal would cause 
severe hardship on the customer or 
the area involved. 
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Senate Ponders Resources Legislation 


The Senate Interior and Public 
Works Committees held a recent 
one-day hearing on proposed legisla- 
tion (S-2246) to create a federal 
Water Resources Council, various 
river basin commissions, and a $5- 
million annual federal grant-in-aid 
program to states to plan local water 
projects. 

The legislation first was proposed 
last January by the now-defunct 
Senate Select Committee on Water 
Resources, headed by Sen Robert 
S. Kerr (D-Okla.). More recently, 
President Kennedy adopted the pro- 
posals nearly verbatim in a special 
request to Congress to authorize 
the Council, commissions and state 
aid program (EW, July 24, p 25). 

The two Senate committees have 
completed hearings on the legisla- 
tion and are expected to vote favor- 
ably on it. The House Interior and 
Public Works Committees haven’t 
gotten together on any joint hear- 
ings, however. * 

Interior Secretary Stewart Udall 
told the joint hearing that the Water 
Resources Council—which he is ex- 
pected to head—would play a major 
role in revising the Budget Bureau’s 
present feasibility standards (A-47). 

Said Udall, “this function (revi- 
sion), or a large part of it, will be 
lodged in the Water Resources 
Council. I don’t think (the) Budget 
(Bureau) is going to get completely 
out of the picture . . . but the major 
responsibilities in formulating cri- 
teria and standards will be fixed in 
the Water Resources Council.” 

The issue was raised by Sen 
Quentin Burdick (D-N. D.) who 
noted that President Kennedy said 
he would make revision the first 
order of business for the new coun- 
cil. In February Kennedy asked the 
Budget Bureau to come up with new 
standards in 90 days, but this dead- 
line wasn’t met (EW, July 31, p 3). 

Sen Clinton Anderson (D-N. M.) 
said A-47 had caused “a lot of 
complications and misunderstand- 
ing” on Capitol Hill. But Sen Kerr 
said A-47 has been amended effec- 
tively many times by Congress: the 
Senate Interior Committee has 
“passed legislation authorizing proj- 
ects for the Bureau of Reclamation 
that have demonstrated Congres- 
sional independence of A-47 and 


have left it in a state of profound 
shock.” 

Two questions were raised by 
Senators on wording of the pro- 
posed bill: 

© Kerr queried Agriculture Secre- 
tary Orville Freeman as to whether 
a single state governor should have 
power to urge the President to set 
up a river basin study commission, 
when that basin might affect many 
states. The Oklahoman wondered 
whether this might create situations 
where one governor could upset 
existing compacts, such as the Colo- 
rado River compacts. 

Freeman said he felt that if the 
language were changed to “two or 


more governors” this could cause 
more of a barrier to creating com- 
missions than any benefit which 
might be derived from goodwill 
among basin governors—from the 
feeling that they were undertaking a 
joint project. 

Sen Gordon Allott (R-Colo.) 
questioned wording which appeared 
to give the Water Resources Coun- 
cil power to tamper with legal water 
rights in the West. Again, Freeman 
said he didn’t think this was the 
case—only planning would be in- 
volved. Allott countered that plan- 
ning, in itself, would be tampering, 
since water rights would be affected 
by any changes. 


Arkansas P&L Dedicates Helena Station 


Arkansas Power & Light Co was 
able to take advantage of a unique 
opportunity when dedication of its 
$44-million, 348-Mw Helena Steam 
Electric Station was tied in with 
dedication the same day in Helena 
of a Mississippi River bridge and 
a new federal building. 

The three ceremonies drew over 
20,000 visitors to the city and close 
to 5,000 to the plant dedication. 
The Governor of Arkansas and both 
US Senators from the state spoke 
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at the steam plant ceremonies. 

Sen John McClellan took the oc- 
casion to state flatly: “I shall never 
use my vote to supplant private 
enterprise with public projects . . . 
I shall continue to vote to support 
private industry so as to create a 
climate favoring continued invest- 
ment.” 

The Helena unit, the world’s 
largest tandem-compound machine 
in service, supplies a single 3-phase 
step-up transformer. 
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GE Names Phillippe as New President 


The board of directors of the 
General Electric Co has announced 
the election of Gerald L. Phillippe as 
president and Cramer W. LaPierre 
as executive vice president of the 


PHILLIPPE 


News Scope 


FORECLOSED — Pennsylvania 
Power & Light Co has disconnected 
Girardville, Pa.’s 135 street lights. 
And the company says the lights 
will stay off until the town pays its 
overdue bills amounting to $9,676. 
Besides back bills, PP&L wants 
Girardville to pay its current state- 
ment and the cost of disconnecting 
and reconnecting. President of the 
Girardville Council said he didn’t 
know where the town would get 
that kind of money. 


APPROVED — AEC’s Advisory 
Committee on Reactor Safeguards 
approved operation of Saxton, Pa., 
5-Mw_ pressurized-water reactor. 
An initial operating license to cover 
the reactor startup period is ex- 
pected to be issued by the Com- 
mission, which usually follows the 
Committee’s recommendations. 


UTILITY PURCHASE—Pennsy]l- 
vania Electric Co and Pennsyl- 
vania Power Co have filed a joint 
application with the Federal Power 
Commission to buy the electric 
transmission and distribution facili- 
ties of Carpenter Light & Power Co 
of Meadville, Pa., for $2.1 million. 
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company. Chairman of the Board 
Ralph J. Cordiner has been acting 
as chairman and president and re- 
mains chief executive officer. 
Phillippe, 51, had been comp- 


LaPIERRE 


Carpenter Light & Power, which 
purchases its entire energy require- 
ments wholesale from  Penelec, 
serves about 20 towns in northwest 
Pennsylvania. 


OOPS—An operator at the Cleve- 
land municipal light plant threw the 
wrong switch, leaving 40,000 fami- 
lies without service for nearly four 
hours. The error caused one gen- 
erator to shut down and another to 
overload. The operator realized his 
mistake and closed down both units 
to avoid damage to equipment. 


DAMS—Power Authority of New 
York State and Hydro-Electric 
Power Commission of Ontario have 
applied to the International Joint 
Commission to be allowed to extend 
the existing Niagara River control 
structure and add five gates. Three 
of the gates would be to regulate 
better the level of Chippewa-Grass 
Island Pool, which lies a mile up- 
stream, and two gates would be to 
control ice in winter. The present 
13 gates have proved insufficient. 

This better control would permit 
maintaining flow closer to the treaty 
minimum. 
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troller and principal financial officer 
of General Electric since 1953. 
LaPierre, 57, formerly was vice 
president and group executive in 
charge of the company’s electronic 
and flight systems group. 

Cordiner said that all operating 
components of the company will 
continue to report directly to him 
through the five group executives. 
Phillippe will have reporting to him 
the General Electric services com- 
ponents, while LaPierre will direct 
his efforts to over-all planning, spe- 
cial business situations and to em- 
phasis of the company’s technical 
progress. 

These shifts in responsibilities 
thus allow Cordiner to concentrate 
on the operations end of the com- 
pany and give Phillippe authority 
and opportunity to exercise his 
talents for efficient administration 
and control of costs. 


LURE—Vermont is repealing its 
utilities tax in order to entice the 
New England Electric System to 
locate its big power reactor, planned 
as a follow-up to Yankee, within the 
state. The state Senate voted to 
drop the tax provided it gets the 
plant. Concurrence of the state’s 
House is expected. 


MUSSELS—A 10-min voltage drop 
and a temporary shut-down of two 
generators at Narragansett Electric 
Co, in Providence, R. I., was caused 
by mussels. The shells were sucked 
up from the Providence River and 
clogged the tubes feeding the con- 
densers at the company’s South St 
plant. Two 110-Mw units were shut 
down while divers cleaned the con- 
denser intakes. 


COOPERATION — New Jersey 
Power & Light Co and Public 
Service Electric & Gas Co will work 
together on the Yards Creek 
pumped storage hydroelectric proj- 
ect, a 300-Mw plant in Blairstown 
Township. Power will feed into the 
NJP&L system, which is intercon- 
nected with Public Service. 
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Casualties Show Substation Hazards 


Men working in substations should be more aware of the 
hazards, supervisors should fix disciplines more fully 


ALFRED L. DOWDEN, Electrical Engineer, 
Liberty Mutual Insurance Co, Boston, 
Mass. 


Casualties to construction elec- 
tricians in three substation accidents 
illustrate the dangers of disregard- 
ing safety. The orderly planning 
and safeguarding of work may be 
regarded as time-consuming and 
expensive. But these do not match 
the time and money lost from acci- 
dents, not to mention the cost in 
human life and injury. There can 
be no question that workers’ safety 
is first when working around sub- 
stations. Substations can be danger- 
ous to the unwary and uninformed, 
as these three cases will show. 

Modernizing electrical capacity 
and building new facilities to in- 
crease productivity have resulted in 
a corresponding increased total 
hazard due to exposure of men 
working in and around substations. 
Work may be performed by em- 
ployees of manufacturing plants, 
electrical contractors, or utility com- 
panies. Since these three groups do 
not report to any central agency, it 
is difficult to obtain an accurate in- 
dex of electrical accident experience. 

There are, however, occasional 
reports through several agencies 
whose experience data confirm that 
any electrical shock has a high pos- 
sibility of being fatal. One domestic 
source analyzed nearly 1,000 elec- 


HOT TERMINAL of switch was con- 
tacted by electrician in structure 


trical injuries on the job. On the 
average, one out of every 34 resulted 
in death. In West Germany, this 
ratio is one in 16. 

In the US, the growth in elec- 
trical systems during the last decade 
appears from the data to have been 
accompanied by a steady, perhaps 
slightly reduced number of acci- 
dents. Consequently, an index 
based on the growth of customers 
or kilowatthours would show a de- 
cline over the ten-year period. Part 
of this improvement is undoubtedly 
due to improvements in design and 
construction methods and to revi- 
sions and tighter requirements of 
various codes and specifications. 

Such studies also show that ap- 
proximately four out of five elec- 
trical accidents resulted from un- 
safe working conditions. Similarly, 
about four out of five accidents 
involved an unsafe act by the in- 
jured person or by one of his fellow 
workers. In most instances, several 
unsafe conditions and several un- 
safe acts occurred together to pro- 
duce the situations that resulted in 
injuries. 

There is need, therefore, to make 
workmen and supervisory person- 
nel aware of the many factors in- 
volved in electrical accidents. There 
are certain fundamental errors that 
recur. One of the most obvious, il- 
lustrated by all three cases, is that 
supervisors or workmen don’t know 


or appreciate electrical conditions 
in the work area. 

All these cases indicate in various 
ways the frailty of human nature. 
This ought to be recognized in the 
prevention of electrical accidents 
in substations. Work should be 
planned, the procedures outlined, 
and the necessary barriers erected 
with conscious thought against the 
possibility that a human failure 
might cause an employee to contact 
a dangerous voltage. 

As one measure, it is imperative 
in many substation jobs to utilize 
a watcher. The watcher should be 
an employee who is very familiar 
with the operations to be performed, 
knows the electrical connections, 
and appreciates the functions of all 
equipment in the substation. He 
must be competent to follow the 
work and, in fact, anticipate what 
the men are doing as the job de- 
velops. In this sense, a very com- 
petent man is required for the as- 
signment of watches, not a man 
watching to learn. A watcher could 
have prevented case 1. 

Another factor common to these 
and similar accidents is lack of dis- 
cipline: the failure to stay within 
prescribed areas, to perform certain 
operations in correct sequence, to 
wait for instructions before starting 
work. Many of these disciplines are 
designed to overcome the tendencies 
to human failure. 


Case 1 


An electrical contractor building 
a new substation for a manufac- 


BREAKER FOR CUBICLE was being racked in by a journeyman working alone 
contrary to orders. He leaned over it to look and contacted energized parts 
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turer had erected the steel structure, 
bus, and two incoming 23-kv cables 
with their terminal equipment. The 
cables, which were energized, termi- 
nated in potheads on the side of the 
structure. The potheads, in turn, 
connected to gang-operated discon- 
nects mounted horizontally on top 
the structure. 

On the day of the accident, a 
planned outage was put in effect for 
connecting the transformer to its 
breaker cubicle. The utility com- 
pany de-energized the regular supply 
cable but left the alternate feed hot 
to the line terminals of the open 
gang-operated disconnect. 

The foreman instructed an elec- 
trician to tighten connections al- 
ready in place in the bus structure 
as a precaution against loosened 

; nuts. The electrician used a ladder 
gis to reach the bolted connections of 


COPPER WAS MELTED from breaker terminals by arc. Stiff spring contacts the first two taps. Unable to reach 


pha aoe the third tap because of equipment 
made breaker hard to seat, and victim looked to see what was resisting already in position, he stepped up 


on the steel structure and walked 
around to get at the third connector. 
When he was passing the live line 
terminals of the disconnect for the 
alternate supply cable, a severe arc 
developed that resulted in perma- 
nent disability to the right leg after 
a long siege in the hospital and a 
period of rehabilitation. 


Appraisal 


This accident is one of many that 
stem from failure to plan simple 
mechanical jobs in substation struc- 
tures. The job was not difficult or 
critical, but the man was exposed 
to possible unrecognized and un- 
controlled contact with live parts. 
From the viewpoint of the electric 
utility that provided the outage, the 
contemplated work was the connec- 
tion of the transformer. The work 
performed by the injured man had 
not been planned for in requesting 
the outage and was not known to 
the utility, which, then, did not per- 
form switching that would have 
completely deenergized the substa- 
tion. 

As to the contractor’s role, there 
is no indication that the electrician 
was warned to stay clear of the live 
terminals or that the foreman con- 
templated his coming within reach- 
ing distance of them in working 
from the ladder. 

From the electrician’s standpoint, 

DAMAGE IN CUBICLE where worker was electrocuted. The air breaker was only he was probably concentrating on 
partially racked in and its interphase barriers had not yet been installed doing a thorough job. His concen- 
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BURNED OUT CA 


marks place where foreman touched his test lead to hot bus 


tration on this mechanical work 
might have completely overshad- 
owed any warning, knowledge, or 
awareness of hot terminals. 

With a little forethought, the fore- 
man or the electrician could have 
found it would not be possible to 
reach the third connection with one 
ladder. To reach it, the electrician 
could have set up two ladders with 
a staging plank between them. This 
would have established a definite 
and convenient working platform 
and precluded the electrician’s hav- 
ing to climb onto the structure. 

It is common that when a man 
climbs on a structure, he does not 
notice when he goes from a safe 
area into a dangerous one. If plan- 
ning had indicated that the employ- 
ee’s work might take him into the 
area where he could contact the 
live terminals, some form of barrier 
might have been erected. This is 
also an example of an accident that 
a watcher could have prevented. 

The analysis indicates a number 
of human failures: work not 
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VITY around upper left hole in shutter 
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planned, hazards not recognized, 
safe method not established. 


Case 2 


Expansion of a large industrial 
plant called for an electrical contrac- 
tor to erect a new substation with 
metalclad switchgear some distance 
from the existing service. All me- 
chanical work and some electrical 
work was done, so that the 4.16-kv 
incoming line in cubicle 1 and the 
feeders in cubicles 2, 3 and 4 were 
energized. The feeders in cubicles 
7, 8 and 9 were connected but had 
not been energized because of a 
delay in the provision of the dummy 
breaker, which was to occupy cubi- 
cle 6 until future installation of a 
tie breaker. 

To prevent delay in the work, the 
plant engineers, the contractor and 
the supplier’s engineer decided to 
substitute a conventional air circuit 
breaker for the dummy breaker. Be- 
cause it would not act as a switch 
or interrupt faults, the substitute air 
breaker, though of appropriate size 
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REAR OF SAME CUBICLE shows at the right the cables of the 
phase grounded. Foreman was killed, another man injured 


and specifications, was not equipped 
with arc chutes. The interphase 
barrier was shipped unmounted. 

A crew of four was to install this 
1,200-lb breaker. The sub-foreman 
left to make certain all load was off 
the switchgear, whose bus remained 
energized. One journeyman left to 
get a drink of water. The foreman 
followed but first warned the re- 
maining journeyman, who was 52, 
not to do anything until they re- 
turned. While they were away, the 
lights dimmed. Both ran back and 
found the journeyman collapsed 
over the air breaker, which was par- 
tially in the cubicle, not entirely 
racked in. The victim was dead. 

One of the characteristics of this 
type breaker is that it requires con- 
siderable effort to seat its connec- 
tions into the bus terminals. Having 
reached this point, the journeyman 
apparently wondered what was 
resisting his efforts to seat it, leaned 
over the breaker, and made contact 
between ground and the energized 
portions of the breaker, which were 
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TRANSITION CUBICLE was provided for connecting 4.16-kv 
buses in existing switch-gear to buses arranged differently 
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Instructions to Watchers 


. Know and understand your supervisor’s instructions 
. Make sure the men you are watching know why you are watch- 


ing them and what they should do when you warn them 


. Be the first on the job and the last to leave 

. Don’t leave the job until someone takes over your duties 

. Know where all live equipment is located around your work area 
. Pay attention to your job all the time and do nothing else 

. If you cannot see every man all the time, stop the job until you 


can 


. If it appears that a man is in a position to touch a live part, warn 


him in a quiet manner, but be sure he hears you 


. Always wear an identification when serving as a watcher 


Instructions to Electricians 


- Work only within your prescribed area 

. Report to the watcher when leaving or returning to the job 

. Obey the watcher’s instructions 

. Don’t climb to any elevated work area except by ladder or other 


approved equipment 


. Don’t work where you might fall into live equipment if you lose 


your balance 


Instructions to Others 


. The supervisor should arrange, if possible, to have work begin at 


the most dangerous location and proceed away from it. This 
practice provides the maximum inducement for alertness in haz- 
ardous locations 


. The supervisor should tell everyone on the job why the watcher 


is there and what they should do when he warns them 


. Supervisors, engineers and others entering the restricted areas 


will conform with these instructions 
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Existing Switchgear 
Different Manufacture) 


in the new section. Mix-up over this transition prompted test 
which ended in fatality 


in sufficient contact with the bus 
terminals. 


Appraisal 


The error is all too clear. The 
victim had acted alone and in spite 
of a warning that he had acknowl- 
edged. It should be mentioned in 
passing that, had he successfully 
racked in the breaker, he might have 
created a shock hazard for the sub- 
foreman, who was away checking to 
see that the circuits were unloaded. 


Case 3 


For expansion of an industrial 
plant’s existing substation, an elec- 
trical contractor had installed ten 
cubicles of new 5-kv metalclad 
switchgear in line with seven exist- 
ing cubicles. The two sets of cubi- 
cles were made by different manu- 
facturers. The existing bus phases 
were arranged physically B-C-A and 
the new, A-B-C. So a transition 
cubicle was provided. A section in 
the contractor’s contract specifically 
covered this situation. 

One the day of the accident, the 
new switchgear was energized at 
4.16 kv from the utility company’s 
substation. The existing switchgear 
was out for some of its feeders to 
be reconnected. Apparently the 

(Continued on page 76) 
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ELECTRIC | 
UTILITY | 
METHODS 


CONSTRUCTION 


New Brackets Speed Spacer Cable Stringing 


G. C. DAGGETT, Superintendent, Overhead & Under- 
ground Lines Construction, Maintenance and Opera- 
tion, Public Service Co of Colorado, Denver, Colo. 


Continuous stringing of spacer-type aerial cable 
at Public Service Co of Colorado has been made 
possible by the development of a special pole bracket 
and pulling block developed by Sherman & Reilly, 
Inc, Chattanooga, Tenn., to work together. 

With the conventional method, the problem has 
been one of getting blocks past the pole brackets. 

With the new method the bracket which supports 
the messenger on the pole holds the messenger be- 
tween dual clamp bars which permit the trolley block 
to ride over it. This arrangement permits con- 
tinuous stringing. 

On the first such installation at Public Service, the 
blocks riding the messenger and supporting the phase 
conductors passed over the messenger brackets as 
easily as they rode the span. The stringing opera- 
tion was accomplished in record time. 

The V-shaped slack carriers are put in position 
when the messenger brackets are installed. They 
carry the pulling line which rides easily over the 
small roller in the bottom of the slack carrier. 

The 3-phase conductors and the marked space 
line, which shows the distance between cable spacers, 
are attached to the pulling line by means of a swivel. 
All messenger traveling blocks are placed at the 
bottom of the lead pole to be sent up as needed. 


we 


MESSENGER TRAVELING BLOCKS thread through the 
smallest openings; stringing through trees is no problem 
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As the pulling operation is started and the con- 
ductors and spacer cable reach the first pole, the 
conductors are placed in the three lower sheaves 
of the lead block and the marked space line sets in 
the single upper roller. The first messenger travel- 
ing block is sent up the pole and attached by means 
of a spring-loaded jaw as the first marker on the 
space line comes up. The spring-loaded jaw closes 
automatically when the block is released. Travel- 
ing blocks are attached to the space line at the lead 
pole as each 30 to 35 ft of line brings up new marker. 

With the especially designed messenger bracket, 
the traveling blocks ride past pole after pole as the 
pulling operation proceeds. Pulling at a reasonable 
speed of, say, 100 ft per min, over one-half mile 
can be pulled in 30 min. The pulling speed is lim- 
ited primarily by the speed with which the man at 
the lead pole can attach the blocks. 

After the cables have been pulled and sagged, 
cable spacers are attached at each traveling block 
position, eliminating the need for further measuring. 
After each spacer is in place, the traveling block is 
dropped out. 

The messenger bracket is also designed to accept 
a spacer at the pole between the dual clamp bars 
which hold the messenger. The spacer is attached 
directly to the messenger at the pole position, just 
as it is in the span. When the spacer is installed at 
the pole, the V-shaped slack carrier is removed. . 
The messenger bracket remains there permanently. 


PRE-MARKED SPACE LINE, clamped in spring-loaded jaw 
on traveling block, pulls block along past pole bracket 
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Engineering Reference Sheet 


NO. 61-11 


Consider Long-Term Stress on Wood Poles 
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J. V. MAJEWSKI, Designer, Line Con- 
struction Materials, Line Material In- 
dustries, McGraw-Edison Co, Mil- 
waukee, Wis. 


With physical loads on wood 
poles becoming increasingly larger, 
consideration should be given by the 
design engineer to the long-term 
stress effect of such higher loading. 
Generally, methods derived for de- 
termining safe loads are based on 
column theory. However, column 
formulas do not take into account 
the effect of stresses on wood poles 
imposed by mounting bolts over 
10-20-year periods. 

Failure may occur, not by column 
action, but by shear parallel to the 
wood fibers. The danger is that 
failure can progress slowly and may 
go unnoticed until the ultimate col- 
lapse of the structure. Because 
strength and dimensional data are 
available from manufacturers, 
bracket and rack strengths do not 
enter this discussion. 

The accompanying curve offers 
a simplified guide for selecting 
mounting bolt arrangements for 
various loads. The maximum long- 
term compressive stresses on wood 
fibers are based upon data published 
in Wood Handbook, No. 72, US 
Department of Agriculture. 

Mounting arrangements, shown 
on the curves, are made by using 
two or three standard %4-in. steel 
through-bolts with load applied at 
one end. Poles with diameters of 
7-12 in. were considered. Allow- 
able loads are independent of pole 
diameters because the greater flexi- 
bility of longer bolts offsets the ad- 
vantage of increased bearing area. 

Grid gains or sleeves made from 
standard %-in. IPS steel pipe are 
recommended for use with through- 
bolts to reduce compressive stresses 
at higher loads. The sleeves should 
be flush with the pole surface and 
should project beyond the pole sur- 
face on the load side where possible. 
To avoid interference with bolt- 
clamping action, the sleeve length 
should never exceed the pole 
diameter. Vertical spacing between 
bolts must never be less than four 
bolt diameters. 
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BRUNO ZAMBOTTI 
Middle Eastern Editor 


SMALL 
SYSTEMS 
REPORT 


Small systems are found 
chroughout the nation—in moun- 
tains, valleys, and plains—in 
farmlands and small cities. They 
serve consumers who are full- 
time farmers and use much elec- 
tric energy; they serve those who 
have summertime homes which 
peak in summer and use little 
energy; and they serve many 
average customers. 

Their electrical systems vary 
in many respects. Some generate 
all their electric energy; others 
generate some and purchase the 
rest; and finally, many purchase 
all their energy and serve mainly 
as distributing systems. 

Some have transmission sys- 
tems; others do not. And while 
all must have distribution sys- 
tems, voltages indeed vary. Name 
the voltage and you can find it 
somewhere on small systems. 

To help these 2,000 systems, 
Electrical World reports period- 
ically on their problems and 
solutions. This report covers the 
gamut of small utility problems 
— maintenance, construction, 
planning, operating, accounting, 
and disaster aid programs. 
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@ MAINTENANCE PRACTICES SURVEY shows that most small systems 


do their own maintenance but that periods for maintenance vary 
considerably 


@ CONSTRUCTION USES PRE-CAST UNITS for transformer vaults, man- 
holes, and shoring to lower underground network costs for small 
cities 


@ PLANNING PRODUCES a long-range system which helps many solve 
today’s problems more practically and economically and produces better 
ultimate systems 


@ OPERATING CUTS COSTS by controlling amount of purchase power 
with a load control system which swings small system’s generators to 
minimize purchase power 


@ACCOUNTING AUTOMATES by using punch-card equipment for billing, 
records, and reports 


@ MAINTENANCE PROGRAM can do much to lower costs and improve 
service reliability 


@ DISASTER AID PROGRAM restores service and repairs system more 
quickly after storm hits 
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® Most small systems do own breaker main- 
tenance and testing on a regular yearly 
schedule 


Survey of 82 Small Systems Reveals 


Small power systems must main- 
Breakers tain and test their equipment, just 
as large systems do. But the differ- 
Most Maintain Own Circuit Breakers . . . ence in system size raises three 
questions: 

@Do small systems have too little 
equipment to keep a maintenance 

force busy? 
... 8 contract © Can these systems train and keep 
the specialists needed to do complex 

: : maintenance and testing work? 
«=» 4 spit thelr work ¢ How often do small systems main- 
ae tain their equipment? 

... and 2 don’t maintain To answer these questions, Elec- 
trical World surveyed 160 electric 
systems with less than 30,000 cus- 

On a Regular Schedule... tomers. Over 50% answered the 

questionnaire, which covered main- 

tenance and testing of circuit break- 

ers, reclosers, relays, and transform- 
ers. Here’s what we found. 

.. +9 every two years Most small systems maintain and 

test their own equipment. In the 

... 6 every three years smaller systems, however, there is 

a tendency for the work force to do 

... and 13 rarely or after trouble more than one type of work—for 

instance, construction as well as 

maintenance. But this in itself does 

not prevent small utilities from do- 

But Not As Many Test the Circuit Breakers . . . = their own maintenance and test- 

However, equipment complexity 

. 44 do own testing does seem to affect small utility 

maintenance and testing practices. 

... 13 contract For instance, relays, very complex 

pieces of equipment to maintain and 


... 54do own work 


...-40 maintain every year 


.. 2 split their work 


... and 9 don’t test 


Practices in maintaining and testing circuit 
But Many Test Rarely eee breakers, reclosers, relays, and pole-type 
transformers were surveyed by Electrical 
. . 30 test every year World. The questionnaire was sent to 162 
electric systems with less than 30,000 cus- 
. 6 every other year 
tomers; 82 answered, a response of 50%. 
of every third year : The table on the right summarizes the main 
= characteristics of these small systems. 


... and 26 rarely or after trouble 
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® Most small utilities do own recloser main- 
tenance and testing but schedule shows 
little uniformity 


Maintenance, Testing Practices 


test, are often handled by contract. 
Usually a nearby large utility does 
this. Training and keeping special- 
ists for complex work seems to be a 
problem. 

Periods for maintenance show 


Reclosers 


Most Maintain Their Own Circuit Reclosers ... 


more variation. For instance, there 
is no pattern for frequency of main- 
taining reclosers. And in many 
cases, maintenance is done only 
after trouble occurs on the feeder. 
This is so especially on the more 
complex equipment, such as relays. 

Only 68 of the 82 utilities have 
circuit breakers and 54 maintain 
them. But only 40 maintain on a 
yearly schedule. Testing is a more 
complex operation and fewer per- 
form this function. Usually, the 
breaker is maintained and visually 
checked for alignment. Tests to de- 
termine operating speed and contact 
closure, which require complex 
equipment, are not made. A sur- 
prising number, 26, test only after 
trouble occurs or rarely. 

Almost all the small systems, 77 
of 82, have reclosers and 65 of them 
maintain and test them. The re- 
closer was introduced more recently 
than the breaker and small systems 
began to maintain reclosers as they 
were introduced. 

However, the period of mainte- 
nance for reclosers varies widely, 
probably because of system charac- 
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1960 Data on Small Systems Surveyed 


65 do own work... 
6 contract... 
3 split their work... 


and 3 don’t maintain... 


But Schedule Shows Little Uniformity . . . 
30 maintain every year... 
20 every two years... 
10 every three years .. . 


and 17 rarely after trouble... 


And Most Also Test Own Circuit Reclosers . . . 


65 do own testing... 
6 contract... 
2 split their work... 


and 4 don’t test... 


venuseneeneerinets 


Number: 82 
Total Customers: 1,144,000 
Customer Range: 3,600 to 30,000 
90% above 8,000 
75% above 10,000 
Sales: 9.3 billion kwhr 
Areas Served: 50% municipalities 
50% rural 
Generation: 53 had no generation 
29 had total of 1,100 Mw 
Transmission Voltages: 
3 have 115-kv transmission, 
24-69 kv, 7-44 kv, 5-34.5 
kv, 3-22 kv, 18-below 15 
kv, 27 have no transmission 
Distribution Voltages: 
39 have 7.2/12.47 kv 
19 have 2.4/4.16 kv 


aeuanens tevenevasenenssennonecestueans: 


But Many Test Rarely . . . 


21 test every year... 


13 every two years... 


ansnsveveneunvevscocnenesressveesaeapenegenenisty 


9 every three years... 


and 34 rarely or after trouble... 


66. 5S..45° 3% Ss 
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SYSTEMS — 
REPORT | 


; 
{ 
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SMALL | a : F ®@ Many maintain and test relays rarely or 
only after trouble occurs 


50% Maintain and Test Relays Yearly 


teristics. Half are rural and half 
Relays are municipal systems. The rural 
systems have long distribution cir- 
Only Half Maintain Own Relays . . . cuits and more recloser operations. 
This means that the reclosers have 
to be maintained more often. The 
municipal systems have short dis- 
tribution circuits and fewer recloser 
... 17 contract with outside agencies operations, resulting in less frequent 
maintenance. For this reason, some 
... 3 split their work systems maintain and test every 
year; others every two and three 
...and 3 don’t maintain years. But quite a few maintain 
and test rarely or only after trouble 
occurs on the feeder. 
The major part of relay main- 
On a Regular Schedule .. . tenance and testing is done by the 
small utility's work forces. But 
here, more than in breakers and re- 
closers, there is use of contracted 
services for this work. For instance, 
...7 every two years 17 contract relay maintenance com- 
pared to 8 for breakers and 6 for 
... 5 every three years reclosers. Relay complexity requires 
specialized workmen and this in- 
...and 19 rarely or after trouble creases the tendency towards con- 
tracting. And an additional factor 
forces relay work to be contracted. 
Many small systems purchase their 
The Same Number Test Own Relays... power from nearby larger utilities 
that maintain and test the small sys- 
tem’s relays to protect the larger 
. .. 45 do own testing system more properly. 
A large number maintain and 
... 13 contract test relays rarely or only after 
trouble occurs. Of the 64 who have 
relays on their system, 16 test them 
only after trouble occurs or rarely. 
One company says it has not yet, 
nor does it see any need to, main- 
tain and test its relays. It is probable 
that many have only the current 
Over a Regular Schedule . . . overload relay, which is very re- 
liable, and that they can get by with 
very little maintenance. 
... 36 test every year Of course, all the small systems 
have watthour meters, and all but 
...7 every two years one maintain and test them. About 
a dozen contract such maintenance 
... 5 every three years and testing, a few split their work, 
but the great majority do their own. 


Pole-type transformers are over- 
- and 16 rarely or after trouble hauled or rebuild, either by com- 


| bi f+. -f fon G eh: ff | pany work forces or by contracted 
35 45 forces. In most rebuild jobs, the 


... 41 do own work 


...33 maintain every year 


...2 split their work 


...and 4 don’t test 


August 7, 1961 @ ELECTRICAL WORLD 





@ Only one-fourth make three tests on dis- 


tribution transformers 


Few Test Pole-Type Transformers 


transformers are also up-rated if 
possible. Most of this work is done 
when the transformer is changed to 
a bigger size because of load growth. 
Where up-rating cannot be done, 
one company parallels two trans- 
formers to increase the capacity to 
the customer. 

Fewer than half the small systems 
check their distribution transformers 
to see if they conform to specifica- 
tions. Those that do, check pri- 
marily for high potential, voltage 
ratio, and polarity. But even here, 
only 20 check for polarity for in- 
stance. A very small number check 
for copper and core loss and for ex- 
citing current. Apparently, the 
small utilities accept and rely on 
the reputation of the manufacturers 
from whom they purchase. 


Transformers 


Less Than Half Check Distribution Transformers . . . 


31 check potential... 
29 test voltage ratio... 
20 check polarity... 

6 check core loss... 


5 test copper loss... 


and 3 check exciting current value . . . 
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UG Construction Uses Pre-Cast Units 


@ Manholes, transformer vaults, and junction boxes are pre-cast 
@ Their use cuts costs and speeds construction of underground system 


H. D. AXTELL, Assistant System Engineer, 
Eugene Water & Electric Board, Eu- 
gene, Ore. 


Pre-cast manholes, transformer 
vaults, and junction boxes can be 
used with great success for under- 
ground services and 12-kv primary 
distribution in small cities. By stand- 
ardizing these pre-cast units and by 
refining installation methods over 
several years of experience, costs 


Eugene Water & Electric Board 
serves 30,000 customers in a 100- 
sq-mile area, principally the City of 
Eugene. The underground system 
is used for the 40-block business dis- 
trict with a density of 100 Mw per 
sq mile by 1970. By 1960, its under- 
ground system consisted of 24 
vaults, 59 manholes, 12,000 ft of 
duct line, 20,000 ft of primary and 
23,000 ft of secondary cable. 
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can be kept within reason and in- 
convenience to people during con- 
struction can be minimized. 

The need for underground distri- 
bution is still unusual for small 
utility systems. But in some cases, 
underground is inevitable if pole 
space is limited and alleys become 
so congested that the use of modern 
fire-fighting equipment is seriously 
hindered. This is what happened in 
Eugene, Ore. 

A long-term program of under- 
ground development was therefore 
started in the central portion of the 
business district. Wherever possible, 
the underground system parallels the 
water mains in the streets. Conver- 
sion to underground is made only 
when customers make a major re- 
modeling or increase their loads. 

Today, an underground network 
carries 18 Mw of load on four 
cables. It will gradually be loaded 
to 30 Mw when it will be supplied 
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by six cables. For a load greater 
than 30 Mw, the system will be 
split into two networks and a new 
source established. 

Initially, the cable supply is four 
500-MCM, 12-kv primary feeders 
with 250-MCM laterals and 1/0 
transformer taps. This will be ex- 
panded to six cables of the same 
type. Secondary mains are two 
parallel 350-MCM conductors per 
phase. Rubber cable was chosen be- 
cause of favorable experience while 
working with butyl insulated aerial 
cables. 

Manholes are placed at every 
street intersection and alley en- 
trance, resulting in a spacing of 
about 200 ft between manholes. 
More than 90% of the manholes 
are standardized at inside dimen- 
sions of 8x12x9 ft deep. They are 
pre-cast either by utility forces or 
under contract. The pre-cast meth- 
ods speeds up installation and mini- 
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PRE-CAST MANHOLE consists of five 
pieces, has knockout section for ducts 


PRE-CAST MANHOLE installed usually 
in two days including excavation work 


40 


mizes traffic interference, and fur- 
thermore, considerable cost reduc- 
tions are gained by repetitive con- 
struction methods. 

Pre-cast sections are formed and 
placed together, shown at the left. 
The top is cast in one piece with a 
36-in. clear entrance opening lo- 
cated directly over the intersection 
of the knockout centerlines to facili- 
tate cable pulling. A pulling eye is 
located 6 in. above the floor directly 
beneath each knockout section. The 
roof slab is 6.5 in. thick and sup- 
ported by three 8-in. wide flange 
beams. But the manhole floor is 
not pre-cast; it is poured in place 
after installation. 

Rather than casting in duct win- 
dows, knockout sections are made 
one-half normal wall thickness with- 
out reinforcing steel. These are 
large enough to permit a variation 
of about 2 ft in elevation of the duct 
bank as it enters the manhole. An 
advantage of the knockout section 
over pre-cast windows is that unused 
postions do not require special 
temporary filling or blocking. 

Where a larger manhole is re- 
quired, the wall section and roof 
slab of the standard manhole are 
increased in length and one or more 
steel beams are added. This method 
takes advantage of the standard end 
sections. When a smaller manhole 
is needed, a section of standard 
72-in. inside diameter culvert tile 
is used with pre-cast roof and floor 
slabs. These can be installed com- 
plete for a little less than half the 
cost of a standard manhole. 

To limit the number of service 
runs from manholes to buildings to 
avoid repeated excavations, 4-in. 
steel conduit is standard for serv- 
ices. Up to three conduits may be 
run from a manhole to a sidewalk 
junction box where multiple serv- 
ices are tapped. The junction 
boxes are pre-cast concrete with in- 
side dimensions of 3x4x3% ft deep. 

Standard duct bank construction 
consists of nine soapstone ducts en- 
cased in a 3-in. concrete envelope 
with 2 in. of separation both ways 
between ducts. Duct sizes are limited 
to 4 or 5 in. dia. 

The longest pull has been 600 ft 
of three single conductors of 500- 
MCM, 12-kv butyl insulated cable 
with polyvinyl chloride jacket. The 
three conductors were pulled simul- 
taneously with a pulling sleeve. 
Plain water running through the 
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ducts during cable pulling makes 
a satisfactory lubricant. 

Transformer vaults are placed 
under the sidewalk wherever pos- 
sible. The building adjacent to the 
vault must have a basement so that 
the excavation will not go below the 
building footings where it might 
cause settling of the building. Vaults 
are pre-cast in the same manner as 
manholes except for the roof slab 
which is made in sections small 
enough to be handled by a truck- 
mounted 114-ton crane. Most of 
the existing transformer vaults are 
designed to contain a single 500- 
kva transformer. Gratings of %-in. 
mesh are placed at each end for 
ventilation, with a net open area of 
about 12 sq ft. 

All connections and fixtures in 
the transformer vaults and manholes 
are waterproof. Each vault is sup- 
plied with an automatic sump pump 
and water service from a 1-in. 
copper pipe that is also used as a 
ground for the system neutral. The 
water service provides water for 
cleaning purposes and emergency 
cooling for the transformer. 

Pre-insulated junction blocks 
known as moles are used for all 
connections in the underground sys- 
tem. A special bracket for mounting 
the junction blocks was developed 
to hang from one of the ceiling 
I-beams, thus saving wall space for 
other cables. Brass bolts are used 
to provide an air gap in the magnetic 
circuit around each mole. 

One crew of six to ten men per- 
forms all the underground construc- 
tion and cable work. Nearly all 
necessary equipment is owned by the 
utility, but a large truck-mounted 
crane is hired with operator from a 
local firm for manhole excavation 
and handling. Most manhole and 
duct line installation work is done 
during normal working hours. How- 
ever, installation of transformer 
vaults, which go underneath the 
sidewalk, is done on Sunday to 
minimize interference with pedes- 
trian traffic. An off-duty policeman 
directs and controls traffic during 
the construction period; motorists 
pay attention to a uniformed traffic 
control officer where they ignore a 
workman directing traffic. 

A standard manhole is usually 
installed in two days. On the day 
before the installation is started, the 
outline of the manhole excavation 
is cut with a paving saw. The next 
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morning, the pavement is broken. 
At the same time, at the manhole 
fabrication site, the manhole sec- 
tions are loaded on trucks by the 
hired crane. By 9 am, the 25-ton 
truck-mounted crane and one-yard 
clamshell bucket are at the excava- 
tion site and ready to dig. 

In most cases, the soil will stand 
without shoring. However, when the 
excavation is nearly to grade and 
hand work with men in the hole be- 
comes necessary, a pre-fabricated 
set of temporary shoring is installed. 
This consists of a series of panels 
of heavy plywood made to lock to- 
gether to form a shell extending to 
within 4 ft of the bottom of the hole. 

Under average conditions, the 
excavation will be completed by 
noon. Next, the bottom of the hole 
is level with crushed rock and sev- 
eral planks laid to form a base to 
set the wall sections on. An end 
section is placed first because it will 
stand unsupported. As additional 
sections are placed, they are held 
together with angle iron straps and 
these are left on until the floor has 
been poured and cured. By 3 pm, 
the pre-cast sections are all in place. 
The wall sections are grouted to- 
gether before the top is placed. 

River run gravel, which is plenti- 
ful in the area, is required for back- 
fill since the native soil will not com- 
pact satisfactorily when wet. To 
keep the gravel backfill from slough- 
ing in when the trench is dug, 
wooden shoring is placed between 
the manhole and the edge of the 
excavation at the time of manhole 
excavation. Backfilling is then com- 
pleted and the manhole ring and 
cover installed. 

By noon of the second day, the 
site is ready for street paving. Under 


good conditions a standard manhole 
can be installed complete except 
for the floor and street paving in 12 
working hr, though normal time is 
about two days. As soon as possi- 
ble after the box is placed, the floor 
is poured and finished. To take ad- 
vantage of routine operations and 
equipment use, several manholes in 
a continuous run are placed in this 
fashion before changing to a trench- 
ing operation. 

In the trenching process, a cut 
3 in. deep along both sides of 200 
ft of trench can be made by one 
man using a pavement saw in 3 hr. 
Then, one man with a Hydra-ham- 
mer can break out 200 ft of 
the 25-in. paving in 4 hr. The same 
work done by the jackhammer 
method would require 24 manhr of 
actual work plus the time of extra 
men for relief on the hammers. 

Trenching is done with a small 
tractor-mounted hydraulic backhoe. 
In Eugene, at least 30 in. of cover 
is required, which means that the 
electrical duct system must go below 
most existing facilities. A 25-ft 
trench 6 ft deep is required for a 
duct bank of nine 4-in. soapstone. 
The duct bank is wired together at 
4-ft intervals but not staked down. 
The only trouble with floating oc- 
curred when the concrete was 
poured too fast. A very fluid sack 
mix with roofing gravel aggregate is 
used. Because heat conductivity of 
gravel is poor, 18 in. of loam is put 
directly on top of the finished duct 
bank and thoroughly tamped. The 
remainder of the backfill material is 
river-run gravel with a layer of 
crushed rock at the top as a paving 
base. Under normal conditions, 400 
ft of duct line can be installed in one 
week. 
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Manhole and Transformer Vault Costs (1960 


Transformer 
Vaults 


$917 
160 


Item 
Labor & Equipment 
Crane Service 
Prefab Manhole 
or Vault Incl. Floor 1,885 
Backfill 20 
Street Patching 25 
Overhead 530 


$3,537 


Manholes 


Total $2,287 


TABLE Il 
Duct Bank Construction Costs (1960 


Cost Per Foot of Duct Bank 
Item 4” in. Duct 5” in. Duct 
Material: 
Soapstone $3.10 
Spacers 40 40 
Concrete A 2.10 
Backfill : 44 
Street Patching 1.01 
Material Overhead J1 
$7.76 


Labor & Equipment: 
Pavement Breaking & 

Excavation $1.60 
Duct Placement & Backfill 2.00 2.35 
Traffic Control 17 .20 
Overhead on Labor & 

Equipment 10 84 

$4.27 $4.99 ; 
$10.33 $12.75 


CONSTRUCTION COSTS for manholes, 
vaults and ducts do not include fringe 
benefits and engineering costs 


Total 


Planning Guides Small System Expansion 


@ Long-range plan enables utility to anticipate new subs 
®@ Guides system engineering to keep costs down; revised 
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Steele Waseca Cooperative Electric 
serves about 5,000 customers in four 
counties in Minnesota. Its 1960 peak 
was just short of 10,000 kw and its 
sales were 34.5 million kwhr. 
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H. L. McKEE, Manager, Steele Waseca 
Cooperative Electric, Owatonna, 
Minn, 

A long-range plan is just as 
necessary for a small utility as it 
is for a large utility. It presents a 
good idea of the future system and 
guides system expansiois in a 
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and feeders 
every two years 


logical and consistent pattern. 
Usually, a long-range plan will 
present a system which can deliver 
three to five times the present load. 
This means that it pictures the 
power system of 1970 or later, de- 
pending upon rate of growth. It 
is advisable to review, correct and 
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extend the long-range plan every 
two years. This review can take the 
most up-to-date information and be 
used to develop a master plan that 
is always current. 

Three immediate benefits result 
from the master long-range plan; 

® More economic substation sizes, 
distribution and _  subtransmission 
wire sizes can be selected because 
the loads on this equipment can be 
analyzed further into the future. 

© New substations can be located 
better for proper load balance, sec- 
tionalizing, voltage drops and tie 
lines with adjacent areas, again be- 
cause the future of this equipment 
is clearer. 


eAn estimate of future work 
loads and captial requirements can 
be made to guide construction force 
and equipment buildup. 

To develop a long-range plan, it 
is first necessary to project for a 
number of years number of con- 
sumers, average kwhr for each con- 
sumer, total energy sold, and peak 
kw loads for blocks of the system as 
well as for the totalsystem. Figures 
below show this type of projec- 
tion for the total system; the smaller 
blocks of the system can be pro- 
jected in a similar fashion. 

Once this is done, two points in 
the future are selected—for in- 
stance, 1965 and 1972—for which 
the power system can be designed. 
A number of alternative systems 
can be designed for each of these 
years, and the lowest-cost system 
selected as the long-range master 
plan. 

Costs for the 1965 and 1972 sys- 





Minn.53 Waseca 
Kw Demand 








tem will be determined on an annual 
basis, and the system selected on 
the basis of lowest annual cost. 
Total annual costs are the sum of 
fixed and variable costs where fixed 
costs include interest, depreciation, 
maintenance and taxes, all of which 
may be combined to form a fixed 
percentage of the investment. 
Variable costs relate to energy losses 
in the system and include energy as 
well as demand charges for the 
losses. By comparing the total an- 
nual costs for these future systems, 
the most economic can be selected 
to serve as the long-range plan. 

A capital budget accompanies a 
system study of this nature and it 
will include sums of money for such 
system additions in the approximate 
years that they will be required. 
However, the actual placement and 
time of additions will be determined 
by field surveys of voltage and load- 
ing conditions. These would indi- 
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Sern ae 
___|_____ Peak is 18,500 kw in 1970 


if growthis 7% | 


1963 1964 1965 1966 1967 


SYSTEM LOAD DOUBLED in past ten years and will reach 18,500 kw by 1970 
if growth continues at same rate; system has a decided winter peak which is 
expected to continue in the future 


Minn. 53 Waseca 


Average Kwhr Per Month 
And Number of Consumers 











Average Kwhr Per Consumer 
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Average Kwhr per consumer is |,580 
in Jan. 1971 if growth is 7% 





1961 


1962 1963 1964 1965 !1966 1967 


CONSUMERS ARE HIGHER in summer than in winter because of part-time homes; 
have grown from 4,000 to 5,000 in nine years; average kwhr per consumer per 
month also varies substantially because of part-time homes in summer has grown 
from 400 to 800 per month in nine years 
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1135 Kw % a” 


1,400 Kw 


ye 


975 Kw 
1,200 Kw 


1,250 Kw 


1,480 Kw / 
{ 1525kw 


—  1375Kw 


1965 PLAN shows existing substations and lines as square 
blocks and solid lines, and future substations and lines as 
triangular blocks and dotted lines; only 3-phase lines are 
shown. Top numbers are estimated 1962 load and bottom 


numbers are estimated 1965 loads 


cate the need for the capital ex- 
penditures. In this way, these ex- 
penditures are deferred as long as 
possible consistent with good op- 
erating practices and services to 
consumers. The operating person- 
nel thus have the responsibility for 
implementing the plan in the most 
economic and practical manner. 


Metering Keeps Track of Loads 


To maintain records of equip- 
ment loads, metering is installed in 
a number of ways. Thermal demand 
meters are installed to record each 
substation’s transformer load. Re- 
cording and indicating ammeters 


continually check feeder loads. 
Strip chart recording voltmeters 
throughout the system help forecast 
excessive voltage drop. When neces- 
sary, the combination kwhr and kw 
demand meter is substituted for the 
regular consumer kwhr meter. And 
finally, the maximum-minimum type 
of voltmeter, installed in a meter 
socket, is sometimes used. 

Guide lines are established to 
determine practicality of the final 
system. These are continuity of 
service, ability of the system to de- 
liver the power in the desired 
quality, knowledge on when and 
where capacity must be added to 
keep pace with load growth, and 
economic studies justifying and sup- 
porting the system expansions. Eco- 
nomic justification always receives 
first consideration in selecting pri- 


1065 Kw 
1,300 Kw 
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1,800 Kw 
2,200 Kw 


1,300 Kw 


1,600 Kw 550 Kw 


1,050 Kw 


2,540 Kw 


2,100 Kw . 


1972 PLAN shows four new distribution substations and 
about ten new pieces of 3-phase distribution circuits; trans- 
mission and single-phase distribution circuits are not shown; 
numbers show expected 1972 loads for each distribution 


sub-station on system at that time 


mary wire sizes, substations sizes 
and locations, and subtransmission 
use. 


Two Interim Plans Described 


Two interim plans are shown for 
1965 and 1972. While each of 
these has a specific date, the ex- 
pansions shown may not be built 
at this time. As mentioned before, 
operating personnel keep track of 
the latest loads and delay or ac- 
celerate expansions to provide satis- 
factory service. 

The interim plan for 1965 shows 
the installation of a new distribu- 
tion substation in the south central 
part of the system. This will be in- 
stalled late this year. In addition, 
a number of single-phase primary 
lines will be converted to 3-phase 
at various times between now and 
1965. These are shown as dotted 
lines. Existing substations are 
shown as small squares, new sub- 
station is shown as small triangle. 

The interim plan for 1972 shows 
the installation of four distribution 
substations between 1965 and 1972. 
A large number of single-phase 
feeders will also be converted to 
3-phase during this period. Instal- 
lation of sectionalizing devices, volt- 
age regulators, and shunt capacitors 
is not shown as a part of these two 
interim plans because these are in- 
stalled by operating personnel only 
when needed. 

The 69 to 7.2/12.5-kv substa- 
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tions that now serve the load range 
in size from 1,000 to 2,000-kva ca- 
pacity. Recent load projections 
have shown that most of the new 
substations should have a capacity 
of 2,500 kva. Therefore, as the load 
grows, new distribution substations 
will have 2,500-kva transformers. 


Shunt Capacitors Are Fixed 


Fixed-shunt capacitors are used 
to a limited extent on distribution 
feeders. The operating personnel 
install these at the approximate load 
center of the feeder but not to ex- 
ceed 20% of the peak kw demand 
of the feeder. These correct power 
factor primarily but are useful for 
voltage improvement and kwhr loss 
reduction for the system. 

Most new farm consumers are 
served by a 7.2-kv line which comes 
to a combination transformer, meter 
and yard pole near the house. This 
minimizes secondary losses and 
voltage drop. Existing farm services 
with high kwhr usage and heavy 
demand loads are rebuilt to elimi- 
nate the low voltage secondary be- 
tween the transformer and yard pole 
by installing the primary line di- 
rectly to a new combination pole. 

Changeouts of distribution trans- 
formers at individual farms have 
been made on the basis of a com- 
bination of kwhr usage, connected 
load, and voltage regulation, but the 
co-op depends most heavily upon 
kwhr usage because these records 
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are readily available. Most of these 
transformers are the self-protected 
type but new purchases are the con- 
ventional type. Up-rating of the 
smaller sizes of transformers is be- 


ing done gradually as the need 
arises. Transformers with 3-kva ca- 
pacity are changed to 5-kva when 
the average kwhr usage per month 
exceeds 900; 5-kva transformers 
are changed to 7% or 10-kva when 
the average kwhr usage exceeds 
1,700 kwhr. 

Where larger transformers might 
be required, indicating thermal de- 
mand meters check present loads. 
Variations in the kwhr limits exist 


when high demand appliances such 
as clothes driers, quick recovery 
water heaters, crop driers, silo un- 
loaders, or ranges are used by the 
customer. If the need for a larger 
transformer is shown, it may be 
installed. However, in a number of 
cases, 3 or 5-kva transformers have 
been paralleled to provide the higher 
capacity. This is done when up- 
rating of the transformer cannot be 
done with the present tank. 


Operating Gains From Load Control 


® Can reduce demand charges to small utility which buys and generates power 
@ Keeps purchase power within a set limit by swinging a selected generator 


H. W. EVIRS JR, Assistant Executive Engineer and 
J. A. MacKINNON,* Assistant Electrical Engineer, Fitchburg 
Gas & Electric Light Co, Fitchburg, Mass. 


A load control system can regulate the amount of 
power a small utility takes from a large utility and can 
save it from paying excessive demand charges. The 
control equipment automatically swings a selected 
generator to meet load changes and to keep purchase 
power within a set limit. 

The need for load control equipment is seen when, 
under manual control by the generating station watch 
engineers, the utility exceeds its set demand limit and 
so incurs heavy demand charges. When the demand 
charge is based on a 60-min interval, manual control 
can work satisfactorily. In this case, with manual con- 


*J. A. MacKinnon is no longer with Fitchburg G & EL Co. 


OPERAIOR IS SELECTING GENERATOR which will swing 
to maintain purchase power below set limit; other two 
graphics show Mw loads on interconnection feeders 


trol, the watch engineer can read a kwhr cyclometer 
and adjust generation by hand. 

However, when the demand charge is changed to 
a 15-min interval, the control by manual means be- 
comes virtually impossible. This is especially so if 
the cyclometer is located outside the control room or 
if some loads have to be estimated. This was the situa- 
tion at Fitchburg Gas & Electric Light Co. 

Several schemes that would provide varying amounts 
of relief to the watch engineer were investigated. The 
scheme selected measures and telemeters power in and 
out for each line, adds these, and swings one generator 
to meet load in such a way that the purchase power is 
held to a predetermined setting. This scheme, which 
can grow with the system, although not the cheapest, 
was the most functional of those considered. With an 
installed cost of $13,000, this equipment paid for 
itself in less than a year. 

The control system is made up of six basic elements: 
thermal converter, telephone circuit, recorder, recorder- 
controller, generator selector switch, and prime mover 
of the generator. A fast-response, low-burden thermal 
converter is connected to the instrument transformers 
of each of six lines. These thermal converters produce 
direct potentials between 0 and 60 mv directly propor- 
tional to the loads on the feeders. Reversal of power 
flow merely reverses the polarity of the millivolt poten- 
tial. 

The medium for telemetering is the telephone system, 
and every circuit passes through the downtown Fitch- 
burg exchange. 

The telephone company carefully maintains a bias 
between the conductors of each pair and between line 


——J 


Fitchburg Gas & Electric Light Co serves about 100 
sq miles in north-central Massachusetts. It has a generat- 
ing capacity of 39,000 kw and purchases additional elec- 
tricity from a large utility. It operates close to the set 
purchase-power limit during daylight hours. 
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and ground, but does not guarantee any balance be- 
tween individual pairs. So it was not feasible in a 
single recorder or controller to totalize loads from more 
than one location. Telephone lines from different geo- 
graphical locations would very likely have different 
voltages, which would cause inaccuracies if the lines 
were connected in series to add millivolt outputs of 
thermal converters. 

Each millivolt potential, then, is telemetered to a 
separate load indicating kw recorder at the generating 
station. Each recorder provides a visible indication of 
the load at the moment and an inked record of load 
for each feeder or customer. Each has an ac retrans- 
mitter that forwards an alternating potential propor- 
tional to its reading to the recorder-controller, which 
adds all loads. It also indicates and records, like the 
the recorders, the total system purchase. 

In addition, the recorder-controller has a hand- 
operated knob on its upper front for setting an indi- 
cator to the desired value of purchase power. Coupled 
to this indicator is the control device, which provides 
correcting impulses to the selected generator every time 
the purchase power deviates from the indicator setting. 
These impulses vary in duration and frequency with 
the magnitude of the deviation of load from the indi- 
cator setting. The impulses are relayed to the governor 
motor of the generator prime mover by a motor-type 
contactor. 

With a selector switch, which is interposed between 
the motor-type contactor and the governor motors of 
the three generators, the watch engineer can select any 
one of the three machines for automatic control. Only 
one generator swings with the load; the other two 
remain at constant load. 

As load increases on the system, the purchase power 
increases momentarily to meet this load. This increase 
in purchase power initiates a control operation to in- 
crease generation. As the generator responds, the pur- 
chase power decreases until it satisfies the setting of the 
control indicator. 

The governor motors are exposed to frequent but 
short-duration impulses. Apparently, this is quite a bit 
more objectionable in wear and tear than less frequent 
but longer runs that were made when the generator was 
manually controlled. 
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SYSTEM HAS THREE generators with total of 39,000 kw 
capacity, also buys power from New England Power Co 


One of the more important equipment additions not 
incorporated by the manufacturer is an amplifier fail- 
safe device. Under normal conditions, its effect is 
negligible, but if the amplifier fails, this device causes 
the controller to trip and sounds an alarm. Before this 
device was installed, the failure of the amplifier would 
permit demand overruns with no warning to the watch 
engineer. On one such occasion, the controlled gen- 
erator kept decreasing generation to meet a false indi- 
cation until it shut down and all its load was being 
supplied by purchase power. Fortunately, the watch 
engineer was close by and was able to restore genera- 
tion by hand before an overrun could be established. 

Because this equipment had proved it could control 
generation in spite of short-time load swings, it was 
tried at a nearby foundry, whose electric arc-furnace 
load varied almost instantaneously from 0 to 2,000 kv. 
This offered problems to both the foundry and to the 
company, which had to supply these swinging loads. 
The control equipment was able to control this furnace 
load, even to a level lower than was considered satis- 
factory for good furnace operation. Both the customer 
and our company benefited from this application, and 
the customer has saved several thousand dollars a year. 


Accounting Goes to Punch-Cards 


® Clerical savings alone justify punch-card billing and accounting 
@ Records, reports, and bills are also neater, more accurate and legible 


Southwestern Electric Service Co Cray, 
serves about 25,000 customers in 
40 towns and communities in central- 
east Texas. Executive office is main- 
tained in Dallas; general office is in 
Jacksonville; division offices are in 
Marlin, Jacksonville, and Mexia; 
and local offices are maintained in 
13 of the towns served. 
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L. L. BOBO, Vice President and Treas- 
Southwestern Electric Service 
Co, Jacksonville, Tex. 


A small power system can justify 
punch-card equipment on clerical 
savings alone. Thus, the many by- 
products that can be produced with 
such equipment are, in effect, sheer 


On the one hand, major clerical 
tasks such as billing, payroll, and 
general accounting are performed 
more rapidly, efficiently, and eco- 
nomically than they could be done 
manually. 

On the other hand, timely, de- 
tailed, highly accurate reports give 
management the means to act 
promptly and to make quick deci- 
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sions based on facts rather than 
estimates. 

Finally, savings in personnel re- 
duction more than offset the ma- 
chine rental. For instance, the 
Southwestern Electric Service Co 
today is processing 25,000 customer 
bills with a staff of 19. Previously, 
when billing was done manually, 
only 19,000 customers required a 
staff of 24 employees. And there 
are other benefits: 

e Bills, internal records and re- 
ports are neat, concise, and legible. 
All data on these forms is machine 
imprinted. 

e All forms are more accurate be- 


cause punched cards are verified 
from original documents. 

© Operating reports and records 
can be completed more quickly. 


® More detailed information is 
available, and more copies of the 
reports are available for executives 
who require the information. 

e Revenue summaries and segre- 
gation of tax-exempt revenue for 
city rental and state gross receipts 
tax are more accurate. 

e Rate analyses, which used to 
take several days, now can be pro- 
duced in a few hours. Other special 
information, not available under the 
old manual system, is also produced. 

The change from manual to ma- 
chine records took about one year. 
First to be put on the punched-card 
machines was customer billing; this 
was followed by payroll. Today, the 
biggest single operation is still bill- 
ing, which now requires about 812 
days per month. This means that 
about 3,000 bills are processed each 
day. Only three employees—two 
card punch and one machine opera- 
tor—are needed to do this work. 

Billing cards provide the basic in- 
formation for many operations. 
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4 CURRENT CONSUMPTION is punched 


into pre-punched billing cards when 
meter books come in from local offices. 
Cards are then grouped with the 
proper address cards on the sorter 


BILL AND ADDRESS CARDS are then > 


run through the accounting machine 
which produces completed bills. As 
this is done, the reproducer produces 
cards for the following month’s billing. 
Cards are then put through an in- 
terpreter which prints on the informa- 
tion already punched into them 


These cards are created each month 
from the previous month’s billing 
cards by the reproducing punch. 
Then, when meter books come in 
from local offices, current consump- 
tion information from the books is 
also punched into the billing cards. 
They then are used to produce sum- 
mary cards for statistical and other 
purposes. After this, the billing 
cards are sorted with address cards 
to create consumer bills on the ac- 
counting machine. As bills are 
printed, the reproducing punch 
makes new cards for the following 
month’s billing operation. 

The address cards are then sorted 
out and the billing cards are run 
through again to produce the ac- 
counts receivable register. The reg- 
ister, meter books and bills then go 
back to the various local offices 
which send out their own bills and 
keep their own accounts receivable. 

The punched cards used in bill- 
ing are also used for many of the 
following operations: 

© New meter books are produced 
every other year by the cards on the 
punch-card equipment. 

© General accounting records in- 
cluding pre-closing account sum- 
maries, trial balances, and other 
account analysis records are pre- 
pared. 

© Monthly, the general and de- 
tailed ledgers of charges to electric 
operating expenses by divisions and 
the construction and retirement 
work in progress are prepared. 

© Materials and supplies and in- 
ventory for about 3,000 disburse- 
ments each month are recorded. 

* Account distribution for pay- 
rolls, accounts payable, apportion- 
ment accounts, transfers and cor- 
rections, accounts receivable, cash 
receipts, electric revenues, and mis- 


August 7, 1961 


cellaneous journal entries, totaling 
about 15,000 punched cards per 
month are maintained. 

Many other functions that the 


‘punched-card equipment performs 


are periodic bread-and-butter jobs 
which are now done very much bet- 
ter than was ever possible by previ- 
ous methods. A number of reports 
it produces are required by law. 
These are now produced with less 
effort and greater accuracy than ever 
before. Other mechanically pre- 
pared reports are made now which 
were never compiled in the past be- 
cause of the high manual cost. All 
these are now obtained regularly, 
at little cost, with little effort, as 
by-products of routine punch- 
card processing. 

Previously, billing which was not 
on a cyclical basis was handled 
manually. Modernization was 
needed because the bills were often 
illegible and mistakes were frequent. 

A billing machine was installed 
but was unsatisfactory. It printed 
bills and totaled revenue, but errors 
were not reduced measurably, be- 
cause the amounts had to be ex- 
tended by hand. Also, additional 
errors were made in taking informa- 
tion from meter books to the billing 
machine. 

After a thorough study of avail- 
able equipment, IBM punch-card 
equipment was selected for the 
work. It was justified from a cost 
standpoint if general accounting as 
well as billing was placed on the 
machine. 

Present equipment includes two 
card punches; a verifier which 
checks the cards after punching; 
sorter, accounting machine, repro- 
ducing summary punch and an in- 
terpreter, which prints on the cards 
the information punched into them. 
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Maintenance Organized 
To Cut Costs 


® Maintains all property and plant regularly 
© Has one of lowest maintenance cost records of REA co-ops 


U. J. GAJAN, General Manager, South- 
west Louisiana Electric Membership 
Corp, Lafayette, La. 


Advance planning and careful 
attention to maintenance can lower 
costs as well as improve service 
reliability. Most of the mainten- 
ance can be done during the off- 
season when construction work is at 
a minimum. For Louisiana Electric 
Membership Corp, the off-season 
winter months were used to main- 
tain: 

e Transmission and distribution 
poles 

e Transportation equipment 

e Transmission lines and distri- 
bution feeders 


The Southwest Louisiana Electric 
Membership Corp serves 27,500 
consumers in seven counties in 
Louisiana. It sold 91 million kwhr in 
1959. It has 4,300 pole miles of dis- 
tribution and transmission lines. 


MAN DIGS around pole to depth of 1/2 ft and then gives 
pole a close visual and sounding inspection 


e Transformers and oil circuit 
reclosers. 

Effective inspection, ground line 
treatment and replacement of poles 
are important factors in a main- 
tenance program. The pole program 
checks and treats pole decay caused 
by fungi, heart rot, and termite in- 
festation. Minor fungi infestation 
is made dormant by a 5% penta- 
chlorophenol solution but major de- 
terioration problems require more 
stringent methods. A heavy paste 
containing arsenic trioxide is used 
on such poles. 

Ground line treatments, in addi- 
tion to being reasonable in their 


cost of application, should: 

1. Be applicable to commonly 
used pole species 

2. Penetrate previously treated 
sap wood in sufficient depth and 
quantity to protect the wood 

3. Protect the wood long enough 
to justify the cost of the ground 
line treatment 


4. Be applicable to poles in dif- 


ferent areas and under different soil 
and climate conditions 

5. Add to the life of the pole. 

The choice of the 5% penta- 
chlorophenol solution for treatment 
of the normal run of poles is based 
on the ease of application, satisfac- 
tion with results from a three-year 
study and the difference in costs 
between this method of treatment 
and application of paste. 

Records for 1960 show that 462 
poles were affected to such an ex- 
tent that they had to be replaced. 
Poles replaced had an average life 
of about 16 years, and had been 
creosote treated with 8-lb retention. 

Each crew has a 1%-ton flat-bed 
truck with two 50-gal drums, two 
2-gal spray buckets, two increment 
borers, two shovels, one hatchet, 
one probe instrument, one 5-gal can 
of heavy compound and a supply of 
wrapping paper. Crews consist of 
two laborers and a crew leader. 
Each laborer works on a pole, and 
the leader keeps statistics on each 
pole on a form used by field person- 


POLES ARE CHECKED mainly in fall; about 8% are replaced 
and 4% are compound treated within the year 
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Pole Checking and Changing Analysis — 1960 


TABLE Il 


Cost Analysis Using 5% Solution 





nel and submitted to the office for 
proper disposition. 

Each man digs around the pole 
he is inspecting to a depth of 1% 
ft and gives the pole a close visual 
and sounding inspection. If there 
are any signs of fungi, it is removed 
with a wire brush, the pole is 
cleaned thoroughly and sprayed 
with about 1 gal of 5% pentachlo- 
rophenol solution, starting about 
2% to 3 ft above ground level and 
allowing the solution to accumulate 
on the ground before backfilling. 

In cases where the pole has been 
affected by termites or heart rot, 
the affected area is dug out, the pole 
is cleaned thoroughly around the 
area, the paste compound is ap- 
plied, and the pole is wrapped with 
the paper bandage to assure proper 
retention. All poles are tagged with 
a small metal tag showing the date 
of inspection. 

A graph of minimum strength re- 
quirements of each pole is carried in 
each truck. If the pole does not 
meet minimum strength require- 
ments after it has been cleaned of 


subterranean termites or heart rot, 
it is replaced. 

Depending upon geographical 
conditions and the extent of work 
required on poles, each crew checks 
60 to 80 poles a day. A complete 
key-sort, card-record system, kept 
on each pole in questionable con- 
dition, is filed according to need for 
recheck. One group is rechecked 
in three years and another in five 
years. 

Of the 4,200 miles of transmis- 
sion and distribution lines on the 
system, about 65% is checked and 
cleared by a staff of three crews, 
each of a foreman and two laborers, 
who work on right-of-way ten 
months of the year. Foliage density 
ranges from none at all to medium 
heavy and most trees are either fruit 
bearing or ornamental species. This 
eliminates completely the use of 
chemical spraying techniques. 

Each crew is equipped with a 
114-ton flat-bed dump truck, power 
saws and power mulching equip- 
ment. Costs have been extremely 
low in the past three years, ranging 
from $7.01 to $8.22 per mile of 
line cleared. 

Each crew works the same right- 
of-way area each year, an important 
factor in maintaining friendly rela- 
tions with property owners. A crew 
knows when it works an area that it 


will be back the next time that line 
has to be cleared, which will be 
within two years, and they conduct 
themselves accordingly. This meth- 
od of operation has increased pro- 
duction two-fold while maintaining 
public relations at a high level. 

Power chipping equipment has 
also played an important role in the 
right-of-way program. Before power 
chipping equipment was purchased 
each crew had to make two or three 
trips a day to haul away brush. 
This has been completely eliminated 
with the chipping machines at a sav- 
ings of about $2,000 a year. 

Number of vehicles increased 
from 22 units in 1954 to 35 units 
in 1960, an increase of 37%, but 
mileage went up only 14%, from 
560,486 miles in 1954 to 654,265 
miles in 1960. This was chiefly due 
to the establishment of out-of-town 
warehouses at strategic points. This 
saved 200,000 vehicle miles and 
13,000 manhr per year. 

At the same time, the average 
cost per vehicle mile has been kept 
low, ranging from 8.70¢ in 1954 to 
10.67¢ in 1960. Average cost for 
the period 1954 through 1960 has 
been under 10¢. 

Success with the automotive fleet 
is due largely to an efficient staff 
of mechanics and a_ preventive 
maintenance program that is con- 


POLE STRENGTH IS CHECKED after cleaning; for example, if circuit is 
3 1/0 ACSR conductors, read 6 from table; then start with 6 on left 
of graph, go to 400-foot span length, read over to pole length and down 


to minimum circumference for pole 


Equivalent Number of No. 4 Solid 
Wires Determined From Table 
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Equivalent Number of No. 4 
(Solid) AWG Wires 


Column “A” 
For Wires on Pole 
Top Pin or on 
Top Arm 


Column “B” 
For Wires in 
Secondary and 
Neutral Pos. 


Conductor Type 
and Size 


1/0 (7 Str.) Cu... 
1/0 F CWC 

1/0 ACSR 

2/0 (7 Str.) Cu... 


2/0 ACSR 
3/0 (12 Str.) Cu.. 


4/0 (12 Str.) Cu... 
4/ 


0 ACSR 





tinuously in progress. It is not un- 
usual for %2-ton and %4-ton trucks 
to average 65,000 to 70,000 miles 
without a major breakdown. 

A major maintenance innovation 
is the change to compression con- 
nections and splices. Most of the 
system’s lines are aluminum con- 
ductors. Conditions in the operating 
area are extremely conductive to 
corrosion, creating high-resistance 
joints once corrosion sets in. Not 
only is the utility changing to com- 
pression fittings, but virtually all the 
existing bolt-type fittings are being 
replaced in the regular maintenance 
program. Standardization on com- 
pression equipment has reduced 
short circuit problems by 80%. 

Transmission lines and main 
feeders are patrolled every six 
months and corrective measures 
taken promptly. Other circuits are 
patrolled every three to five years 
and maintenance work is performed 
at that time. 

General maintenance work is 
handled on a substation area basis. 
The field superintendent rides the 
entire area to learn what mainten- 
ance work is needed. 

To avoid duplication of area cov- 
erage, a complete system map is set 
up showing the areas covered under 
the general maintenance program. 
After “clean-up” sheets have been 


completed the area is reinspected by 
the field superintendent and final 
clean-up notes are prepared as ne- 
cessary. Completed clean-up notes 
are filed on a substation area basis 
for future reference. 

Prior to 1956 SLEMCo used 
commercially established repair or- 
ganizations for the maintenance of 
transformers and oil circuit re- 
closers. The need for faster and 
more efficient service prompted the 
establishment of a repair shop 
which has since saved $6,000 to 
$10,000 a year. 

All oil circuit reclosers are thor- 
oughly checked, cleaned, painted 
and electrically tested. Testing in- 
cludes the checking of contacts, test- 
ing for oil deterioration, leakage 
and proper coordination. A com- 
plete card system is kept on each 
recloser showing time and costs. 

There are 325 oil circuit reclosers 
on the system. The number of op- 
erations is checked on each recloser 
six times a year. Each recloser is 
removed from service after not 
more than 12 months of operation 
or when it has reached a pre-as- 
signed number of counter opera- 
tions. The number of allowed 
operations is based on the size and 
type of recloser. As a result of this 
program there have been no recloser 
failures in the past five years. 


*y 


TRANSFORMER GOES INTO TEST 


BOOTH for electrical tests. Door is 
closed before applying high voltage 


OIL IS TESTED for dielectric strength; 
it is good if it takes 20 kv without 
sparking over 


Disaster Aid Stresses Prior Planning 


®@ Central office carries list of men and equipment for entire state 
© Co-ops contact central office by phone, radio, state patrolmen, or sheriff 


S. R. FARIS, Mgr, Illinois Rural Electric Co, Winchester, Ill. 


An emergency plan can be very helpful when a 
violent windstorm cuts a wide path of destruction 
through the service area and leaves in its wake count- 
less thousands of consumers without electric service. 
With such a plan, help from unaffected co-ops in the 
state can be on the job, repairing lines and restoring 
service within a few hours, and most of the interrupted 
services can be reconnected within 24 hr. 

Such a plan got its first real test last year in Illinois 
and it proved its value. 


Illinois has 27 rural electric cooperatives whose systems 
have 243 to 3,366 line miles tended by crews of four to 
37 men. The average system has 1,800 miles of line and 
employs a line crew of 16 men. 
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This plan provides a central office in the state capital 
which maintains a list of men and equipment avail- 
able from all co-ops in the state. The office can be 
contacted by telephone, radio, or through state high- 
way patrol and county sheriff offices. 

The first job in developing this plan was to determine 
the available manpower and equipment that co-op 
systems in Illinois had. To do this, a questionnaire was 
sent to each rural electric co-op in the state, asking for: 
© Personnel available for emergencies from each system 
¢ Types and amounts of equipment that could be sent 
to help on emergencies 
Each system’s telephone number and its two-way 
radio frequency 
¢Conductor sizes and types, and splicing materials 
and tools on each system 
e Spare substation transformers and large poles in stock 
© Charges that would be made for manpower and equip- 
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ment sent to help in an emergency. 

This information was then tabulated alphabetically. 
It revealed that in the state the 27 cooperatives had a 
pool of over 300 linemen, groundmen, line foremen, 
tree-trimmers and groundmen-truck drivers, as well as 
a large fleet of service trucks, heavy line trucks, trailers, 
and aerial equipment that could be dispatched to any 
part of the state to help in emergencies. 

The committee then drafted a plan that would get 
the crews and equipment to the disaster area in the 
shortest possible time. The objective was to get crews 
and equipment to any disaster-struck co-op in Illinois 
in sufficient amounts to restore all service 24 hr after 
the first service interruption and to help neighboring 
state co-ops when necessary. Dispatching of men and 
equipment will be done by the association manager 
from his office in Springfield, Ill. His assistant and two 
state job training and safety instructors are to help him 
or act as dispatcher in his absence. 

When a co-op is hit by a major disaster, it imme- 
diately notifies the state association office. This office 
consults other co-op reports on the disaster. It then 
checks unaffected co-ops to see the amount of available 
manpower and equipment. These are then alerted and 
asked to prepare to send men and equipment to the 
storm-hit areas. 

As soon as the affected co-ops have surveyed the 
damaged area, they determine the men and equipment 
needed, notify the state association office of needs, and 
within a very short time help is on the way. 

The plan also suggests line crew organization for 
repairing the system and restoring service, and the 
method in which outside crews will be employed in 
the organization as they arrive in the affected areas. 


LINE CREWS TRAVELED 185 miles from Paxton to Quincy, 
Ill., to provide assistance to Adams Electrical Co-op 
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LINEMEN FROM 15 CO-OFPS, not hit by serious storm, coop- 
erated in restoring service disrupted by fallen trees 


It sets up a standard set of safety rules to be followed 
by all crews working on disaster work, and it includes 
detailed procedures for combating major disasters on 
Illinois electric cooperatives. The plan was completed 
in early 1960 and adopted by Illinois co-ops as the 
Illinois Rural Electric Cooperatives’ Emergency Aid 
Program. 

Shortly after this first test of the emergency aid pro- 
gram, the committee reviewed the results. They found 
the emergency communications plan had worked well, 
and that men and equipment had been dispatched to 
the affected areas as planned in the number requested. 
However, outage time could have been reduced by 8 to 
10 hr had the extent of the damage been accurately 
determined and sufficient men and equipment requested 
by each affected co-op. A system of determining the 
extent of damage and necessary men and equipment 
was needed. 

Each co-op was asked to stress procedures for esti- 
mating the extent of damage and accurately determining 
men and equipment needed to repair lines and restore 
service in a minimum amount of time. They could 
then request enough help to reduce service outages to 
a minimum. 

Since then, many co-ops have adopted emergency 
work plans of their own. These include emergency work 
crew organization as well as procedures for surveying 
damage. Many plan the use of airplane patrol while 
others have assigned areas to be patrolled by individual 
line personnel and fast methods of determining what 
lines are affected. In many co-ops, line crews will scat- 
ter and survey the damage before any attempt is made 
to repair lines and restore service. After the survey, 
the line crews shift back into repairing the system. 

Some co-ops are setting up simulated conditions and 
having practice runs. One reports that it can determine 
the damage extend accurately within two hours after 
a storm hits, regardless of the amount of damage to 
its system. 

The Illinois Emergency Aid Plan has already lived 
up to its intended purpose—to give members more 
reliable service and to minimize outages caused by 
storms. The cooperation of 27 rural electric systems, 
with their large force of men and equipment, coordi- 
nated by their trade organization, the Assn of Illinois 
Electric Cooperatives, can and will help take much of 
the sting out of the worst that nature can throw at them. 





Are you paying for 
TWO GUYS 
During the life of 


ONE POLE? 


INSTALL ALUMOWELD STRAND ONCE 


and eliminate 
replacement costs 


There’s no built-in replacement cost to be paid later when you 
buy Alumoweld Guy Strand. Alumoweld matches the long life of 
modern poles, as a guy strand should. It stays up and retains its 
strength, unimpaired by years of exposure to the elements, because 
an extra-thick aluminum covering (25% by area) protects the 
steel core from rusting. 

Size for size, Alumoweld Guy Strand has the same tensile strength 
as extra-high-strength steel . . . weighs less . . . is easier to install 
... and will last far longer. 

Why pay for two guys during the life of one pole when one 
Alumoweld Guy will do the job and save you money and trouble? 
For your convenience, stocks of Alumoweld Strand are available 
for immediate shipment from our warehouses in New York, Chicago, 
Pittsburgh and Memphis. 


COPPERWELD STEEL COMPANY wire ano CABLE DIVISION, GLASSPORT, PA. 


For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 
Canadian Distributor: NORTHERN ELECTRIC COMPANY LIMITED 


ID) GUY STRAND 
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New Equipment 


Enclosed Fuse Cutouts... 


.. - feature up to 20,000-amp fault interrupting ratings. 
Type EUH’s increased rating is achieved through the 
use of a glass-fiber fuse tube which replaces the stand- 
ard paper-fuse tube of lower-rated units. Recommended 
for all systems, 13.8-kv, 3-phase, grounded wye down 
to 2,400-v delta, the new EUH retains standard fea- 
tures. These include: (1) As fault-interrupting require- 
ments increase on a system, lower-rated cutout can be 
converted by simply replacing its door with a door 
containing the glass-fiber tube; (2) Wedge-type upper 
and lower contacts insure solid positioning of door, 
cool operating temperature, and ease of operation; 
(3) Full, 180-deg dropout provides easy identification 
of an interruption. 

Westinghouse Electric Corp, Box 2099, Pittsburgh, Pa. 


465C Pole-type Transformers... 


... are up to 15% lighter and 12% smaller than the 
previous 55C line—to decrease installation and 
changeout costs. They are also said to have lower 
losses and provide better regulation, leading to lower 
operating costs. Presently in production in ratings of 
167 kva and below, this Permalex 65 transformer line 
will be the only distribution-type transformer made by 
GE—-since it offers all the advantages of the 55C design, 
plus greater economy. 

General Electric Co, Schenectady 5, N. Y. 


Meter Switchboard .. . 


- » » accommodates nearly twice the number of meters 
in half the space required for comparable quantity 
of wall-mounted units—yet these free-standing units 
are said to reduce installation cost and time. Each sec- 
tion of this Uni-Power switchboard is a self-contained 
unit, measuring 32 in. wide, 1342 in. deep and 77% in. 
high, on which meters may be mounted front and back 
in a variation of arrangements in both main sections 
and distribution sections. Main sections comprise a 
main disconnect and up to 18 each of meter bases and 
distribution disconnects. Main disconnects can be two 
or three-pole fused switches or circuit breakers, 225 
to 1,200 amp. When additional meters are required, 
distribution sections—each incorporating up to 24 
meters—can be added to form a perfectly matching 
lineup. Distribution disconnects are 15 through 100- 
amp circuit breakers. All bussing from line side of 
main disconnect to load side of distribution disconnect 
is factory-assembled within the unit. Ample entry area 
and accessible, generous wireways are featured. 

I-T-E Circuit Breaker Co, Box 2384, Atlanta 18, Ga. 


(More New Equipment on page 56) 
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CHANCE » 


..ehas flashover —- — 
characteristics comparable to 
72" deadend insulators 


Here are the reasons why the new Chance Slim-Lite deadend insulator 
has already been adopted by several utilities since its introduction last 
fall. A major reason is the design that gives this 44” insulator flash- 
over characteristics comparable to standard 744” insulators that cost 
50% more. Puncture voltage rating is 20% higher than 714” discs. 


ALUMINUM caps and studs resist corrosion ...have longer service life 


The aluminum alloy hardware on this insulator is another important reason for its  ‘!uminum cap (left) compared to ferrous cap 
acceptance. High resistance to corrosion means longer life...more for your money. Salt (right) exposed to 500 hour salt fog test. 
fog tests show definite superiority. Accelerated Weatherometer tests (equivalent to Left... little effect. Right... badly corroded. 
10 years service in unfavorable conditions) show no adverse affect on the hardware. 


LIGHT WEIGHT and square tongue for easier handling with less breakage 


The light weight is important two ways... both handling and transportation are eas- 
ier and less costly. The square tongue design prevents breakage where two insulators 
are used together ... especially important in slack span construction. Combined me- 
chanical and electrical strength . . . 10,000 lbs. 


ALUMINUM DISSIPATES HEAT . . . reduces porcelain damage 


Aluminum hardware (an excellent conductor) has the advantage of fast heat dissipa- 
tion during faults or surges . . . protects the porcelain. 


NEAT STREAMLINED APPEARANCE . . . easier to cover or work hot 


New subdivisions demand attractive appearance, and maintenance crews like construc- 
tion that is easy to work. The Slim-Lite is compact...easy to cover...easy to work hot. 
Its compactness simplifies three-wire aerial terminations. 


da ‘i Gq. B. CHANCE co © ALUMINUM ALLOY HARDWARE is also avail- 


GCeatsrettie, Missouri able with long or short stud on Chance 6” 
C161-10 A. B. Chance Co. of Canada, Ltd., Toronto bell type deadend insulators. 
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This door interrupts up to 14,000 amperes This door interrupts up to 20,000 amperes 
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Westinghouse 

universal cutout 
recommended for use on 
all distribution systems 
single-phase up to 7.8 kv 
and three-phase grounded 
wye up to 13.8 kv 


This 100-ampere enclosed cutout with 20,000- 
ampere fault interrupting rating is available only in 
the new Westinghouse universal type EUH. 


NEMA Rating MAXIMUM Rating 


ky rms asymmetrical ky rms asymmetrical 
amperes amperes 


EU cutout 


Get more information. Call your Westinghouse Sales 
Engineer, or write for Application Data Letter CR61-2. 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pa. 5-65001 


Doors on either design may be con- 
verted from non-dropout to dropout 
type just by removing this screw. 


<4 The EU universal cutout has new 
upper and lower contacts. This new 
wedge-type design insures accurate 
positioning and secure latching of 
the door, cool running temperature, 
and ease of operation for even the 
highest surges of fault current. 


You can be sure... if it’s 


Westinghouse 


They both fit this box 
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QuiK-Konnect 
PLUGS AND JACKS 


New Honeywell QuiK-Konnect Plug and 
Jack Assemblies provide fast, fool- 
proof connection of thermocouples to 
extension wire, and thermocouple ex- 
tension wire to instruments. Inserts of 
different diameter positive and negative 
poles insure correct polarity every time. 
Inserts are easily removed for field 
calibration change or replacement, and 
can be furnished in different metals to 
match thermocouple alloy. Honeywell 
Quik-Konnect Accessories include iden- 
tos, cable clamps, and tube adapters. 


Get complete details from your nearby 
Honeywell field engineer, or write today 
for Specification Sheet FS 005-3. 
Minneapolis-Honeywell, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 
in Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 


Tray-Supporting System 


. - » has cable-tray elbows of ver- 
tical-plane design for changing 
cable-run direction. The elbows, 
factory-assembled, are shipped 
in straight pieces to cut down 
handling, shipping and storage 
space of formerly designed 
curved pieces. The Ladder-Way 
system’s elbow side members are 
composed of flat links with rolled 
edges, secured together by special 
fasteners. The system can be ad- 
justed in the field. Elbow is avail- 
able in 19-gage steel, pre-galvan- 
ized or hot-dip galvanized after 
fabrication. Standard straight 
sections are 10-ft long with 3-in. 
inside depth. Rung spacings of 
4, 8, 12, or 16 in. are available 
as well as various tray widths. 
Rounded edges of rungs are said 
to minimize  cable-insulation 
wear. 

Delta-Star Electric Div, H. K- 
Porter Co, Chicago, Til. 


Photocell Reader .. . 


. - » With one-piece silicon sens- 
ing element containing eight in- 
formation channels and one 
timing track channel is said to 
eliminate focusing problems often 
encountered when each channel 


GALVANIZED 
STEEL STRAND 


When in need of guy or messenger 
strand during an emergency, be sure 
to contact the nearest distributor of 
Crapo Galvanized Strand! Substan- 
tial stocks are maintained at stra- 
tegic distributing points throughout 
the country ready for immediate de- 
livery. Back of these stocks are our 
own extensive mill stocks of finished 
strand, and strand in process. If your 
jobber does not have all of your re- 
quirements, he knows he can depend 
upon us for immediate shipment of 
popular sizes and grades by air, 
truck or rail. 

You, in turn, can rely upon Crapo 
Galvanized Steel Strand, at all times, 
to give you the utmost in performance 
at reasonable cost. 

Crapo Galvanized Steel Strand is manu- 
factured in all standard sizes and grades 


and in three weights of coating: Class A, 
B and C, 





Phone the , q 
distributor 

of Crapo 

Galvanized 

Steel Strand 

near you 

the next 

time you ' , 
need strand. 
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NEW TYPE HOT LINE CLAMP BY 


WEAVE 


ASSURES BETTER, PERMANENT CONNECTION 


s2more pressure is 
transmitted to 
conductor by using 
an entirely new 
principle for 
hot line 
clamps 


PATENT 
APPLIED FOR 


WEAVER has developed a new type 
Aluminum Hot Line Clamp using the lever 
and fulcrum method for tightening instead 
of the ordinary straight line method. This 
principle eliminates the friction that occurs 
in the bolt-and-slider type of hot line clamp oa 1 em 
when the slider begins to pull up tight 
against the conductor. With the new 
WEAVER Hot Line Clamp, greater pres- 
sure is transmitted to the conductor making 
a higher conductivity, lower resistance con- 
nection... with less effort! 


@®Heavy duty spring assures constant contact pressure @Ears seat firmly in the hot stick and, when open, 


saddie drops out of the way for safe, easy 


@ Fewer turns are required to open and close the clamp installation 


@Two large grease recesses keep bolt fully lubricated 


®Exceptionally long contact surface is the maximum 
...won’'t drip at high temperatures 


length that can be tightened efficiently with 
@Bell-mouthed and machined wire-bearing surfaces one bolt 
eliminate danger of damage to conductor @Operates at a lower temperature than the conductor 


Order From Your Electrical Wholesaler, or Write, Wire or 


5 nN W ‘a AV ft 4 Phone Collect for Additional Information and Sample 
° * 
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Low Cost Computer for Power Stations 


\ sophisticated low-priced control computer with capabili- 
ties ranging from simple logging to closed-loop control, the 
RW-330 brings you a new standard in flexibility. You can 
start with a small basic system that matches your current 
requirements and then add capabilities as you need them. 


[RW Computers Company has successfully installed more 
digital control computers than any other manufacturer. 
Because RW-330 design is based on this experience, you 
are assured that an RW-330 system offers the greatest value 
per dollar in computer hardware — in flexibility, reliability, 
efficiency. 

RW-330 FLEXIBILITY— Memory sizes range from 4,000 
to over 100,000 words; analog input capacity from 0 to 
over 1,000; an optional subsystem permits automatic scan- 


ning and alarm functions to proceed independently of the 
computer's control program. A similar degree of flexibility 
is afforded by the RW-330's analog-output system, priority 
interrupt circuits, digital input-output equipment, fast-access 
storage, and command structure. 

RW-330’s are supplied in cabinets that match the applica- 
tion: rugged cabinets for harsh industrial environment, air 
purgable cabinets for hazardous environment, or standard 
control-room cabinets. 

RW-330 CAPABILITIES —RW-330 computing speeds 
exceed those of competitively priced machines; addition 


instructions can be performed in 260 microseconds, includ- 
ing access time. 


TRW Computers Company 


a division of Thompson Ramo Wooldridge Inc. 


TRW 
© I ae, 


TO FIND OUT HOW THE RW-330 CAN BE APPLIED TO YOUR CONTROL PROBLEM, CONTACT ANY OF THE TRW COMPUTERS COMPANY OFFICES LISTED BELOW, 


220 North Canon Drive 
BEVERLY HILLS, CALIFORNIA 


1510 Esperson Building 
HOUSTON, TEXAS 


58 


200 East 42nd Street 
NEW YORK 17, NEW YORK 


3272 Peach Tree Road, N.E. 
ATLANTA 5, GEORGIA 


200 South Michigan Avenue 
CHICAGO, ILLINOIS 
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TRW computer systems are accepted 
by the industry: 2,000 megawatts will 
soon be controlled by TRW Computers 
Company systems. In all, nine TRW 
computer systems are béing supplied 
to the electric power industry in the 
U. S. and abroad. 

The largest installation will be the 
TVA Paradise Station near Drakesboro, 
Kentucky. Two RW-330’s will control 
two 650-megawatt generating units. 
Each computer will control its 
generating unit through startup, 
operation, and shut down. The 
RW-330's will perform sequencing 
operations and sequence monitoring, 
make performance calculations, log 
data, perform sensor scanning and 
alarm monitoring, and will supply 
signals for trend recording. 


uses its own photocell as sensing 
element. Model RR-300, com- 
pletely transistorized, reads 300 
characters per sec from punched 
tape and includes output am- 
plifiers for all tape channels. 
Light shining on a solar cell is 
converted to current and am- 
plified within the unit. Reader 
is available as a desk-top or as 
a rack-mounted unit. 

Rheem Manufacturing Co, 5200 
W 104 St, Los Angeles, Calif. 


Pad-Mounted 
Transformers .. . 


- . - are designed for residential 
underground distribution on 





POST Serer] 
IS1ScSaie 


5 
ry 


Keep Nuts Tight 


on all bolted assemblies 


PALNUT 


LOCK NUTS 


grounded wye loop or dual-feed 
systems in primary voltages up 
to 15 kv. In this new design, a 
complete package of transforma- 
tion protection and switching 
equipment is available in single- 
phase units, 10 to 167 kva. Desig- 
nated PSP, the unit consists of 
three main components: a trans- 
former compartment; a detach- 


PALNUT Lock Nuts apply so fast, lock so 
dependably . . . you can specify them 
for every nut-and-bolt assembly, at neg- 
ligible cost. Maintenance is reduced on 
mechanical assemblies—full conductivity 
assured on electrical connections. 


PALNUT Lock Nuts may be used on new 
or existing equipment. Easily removed 
and re-used when servicing. Require 
only 3 bolt threads. Available in plain, 
Parkerized and hot dip galvanized steel; 


For electric generating units in the 
25 to 100 megawatt range, TRW 
Computers Company has developed a 
standard-package digital computer 
control system called MULE —for 
Medium Utility Logger-Economizer. 
Using the RW-330, the MULE system 
takes advantage of standardized 
project engineering and computer 
programming to keep costs within the 
reach of the medium-sized utilities. 

The experience of TRW Computers 
Company is your guarantee in both 
hardware and systems engineering. 
Investigate the RW-330 in the light of 
your own requirements today. 


able high and low-voltage terminal 
compartment; and a removable 
cover that provides complete iso- 
lation of all electrical connections 
and tank hardware. All three as- 
semblies interlock to provide a 
low structure completely func- 
tional in appearance and with no 
exposed hardware. Optional 
features include a meter box with 
provision for four 200-amp watt- 
hour meters; a high-voltage load- 
break air switch with visible dis- 
connect suitable for isolating a 
transformer or sectionalizing the 
high-voltage circuit; and a stress 
cone and fault detector. 


also silicon bronze. 


Send for free samples, stating 
size and application 


THE PALNUT 
COMPANY 
Division of 
UNITED-CARR 
FASTENER CORP. 
51 Glen Road 
Mountainside, N. J. 


TRW Computers Company A | 
a division of Thompson Aame Wooldridge ine. a | 
8433 Fallbrook Avenue, Canoga Park, California 


Westinghouse Electric Corp, Box 
2099, Pittsburgh 30, Pa. 


LOCK NUTS 
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Another New Extra High Strength 
Condenser Tube Developed by 


PHELPS DODGE! 


CUFENLOY-40 


With 15% Higher Strength than 
any other Copper-Nickel Alloy 
Now Available! 
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In August 1959, Phelps Dodge introduced the 
first high strength copper-nickel alloy con- 
denser tube, Cufenloy-30. Now Phelps Dodge 
offers Cufenloy-40, a copper-nickel alloy with 
greatly increased strength suitable for the most 
severe applications in high pressure feedwater 
heaters. The mechanical and physical proper- 
ties of this exclusive new alloy make possible 
substantial reductions in the cost of feedwater 
heaters. Cufenloy-40 has received approval for 
ASME Code applications through Case 1300 
(Special Ruling). 


Weldability. Extensive tests in Phelps Dodge’s 
laboratories were performed to determine 
Cufenloy-40’s welding characteristics. Standard 
welding procedures used for 70/30 copper nickel 
tubes were found to be fully acceptable for this 
new composition. Pull-out, Cycling and Pres- 
sure Tests confirmed that a maximum joint 
efficiency was obtained using these procedures. 


Corrosion Resistance. Corrosion studies have 
been performed on Cufenloy-40 since 1959 and 
have shown it to be unsusceptible to stress cor- 
rosion cracking in a moist ammonia and carbon 
dioxide atmosphere. In these tests Cufenloy-40 
also proved virtually immune to general chemi- 
cal attack. It is believed that Cufenloy-40 has 
the best overall corrosion resistance of the 
copper-nickel alloys. 

Dual Gauge. Cufenloy-40 condenser tubes are 
available in dual gauges wherever a thickened 
wall section is needed to compensate for thin- 
ning on tight radius bends. 

U-Bent Tubes. Cufenloy-40 tubes are also fur- 
nished in factory ““U’’ bends for immediate tub- 
ing into the unit at the manufacturer’s plant or 
on the job site. 

Further Information from your local Phelps 
Dodge sales office, or write Dept. 2B for the 
Cufenloy-40 technical brochure. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
300 Park Avenue, New York 22, N.Y. 
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News of Manutacturers 


GE Shifts to 65C Low-Loss Pole-top Transformer 


General Electric’s abandonment of both the 55C standard and 
its self-originated 55/65C dual-rating causes sharp reactions 


A new line of 65C temperature- 
rise distribution transformers, which 
reportedly will reduce the total own- 
ing cost of transformers for the 
nation’s electric utilities, was briefly 
announced in EW, July 24, p 12 by 
General Electric’s distribution trans- 
former department. With the initial 
announcement of the new, lower- 
priced, low-loss 65C line to replace 
the standard 55C and controversial 
55/65 ratings, Electrical World felt 
out reactions of other distribution 
transformer manufacturers. 

Relative to the outright move to 
the non-standard design, GE’s Mar- 
keting Manager W. R. Smart said, 
“Adoption of the 65C design makes 
full use of the economic advantages 
of Permalex insulation’s superior 
thermal capability to achieve trans- 
formers which are lighter and 
smaller. Installation and changeout 
costs are thereby decreased, yet the 
new units provide lower losses and 
better regulation to achieve lower 
operating costs for utilities.” Smart 
stated further, “To retain the 55C 
design no'w would be to ignore the 
technological advances in insula- 
tion which have been made, and 
would hinder the utility industry in 
its efforts to keep costs down.” 

This is the second time within 
the last three weeks that “tech- 
nological advancements” have pro- 
vided the impetus for an electrical 
manufacturer to move to a new non- 
standard product—on July 17, 
Electrical World reported Lapp In- 
sulator Co’s announcement of its 
new non-standard 9-in. insulator. 


New Unit Cuts Weight, Size, Price 


Presently in production in ratings 
of 167 kva and below, the new 65C 
GE transformer designs are de- 
scribed as about 15% lighter, 12% 
smaller, and as having lower losses 
than conventional 55C units. Manu- 
facture of the 65C units, 15 kv and 
below, 250 to 500 kva, begins soon. 
Fundamental characteristics of the 
representative 25-kva unit are 
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GE’s 65C Pole-Type Transformer Characteristics 


25 Kva, 7,200 V 
PERMALEX DESIGN PERMALEX DESIGN 


Nameplate Kva 

Avg. Winding Rise 
Iron Loss, Watts 

Total Loss, Watts 
Impedance % 
Regulation (0.8pf), % 


(65C) 
25 
65C 

108 

440 
1.9 
1.9 


Note: losses are based on current NEMA reference temperature of 75C 


tabulated above. GE spokesman 
said development of the Permalex 
insulation system and dual-kva rated 
units led to the new 65C design 
which is being offered at a price up 
to 10% lower than previous 55C 
designs. The price reduction, effec- 
tive July 9, covers the 55/65C rated 
units still in stock. 

According to GE, standardiza- 
tion on preferred-kva ratings helped 
achieve the price reduction. Mar- 
keting Manager Smart said, “Sav- 
ings have been assigned to each rat- 
ing where the savings actually will 
occur, rather than arbitrarily taking 
some average percentage off the 
price of all ratings. 

GE further states that a major 
contributing factor in the develop- 
ment of the 65C design was the 
result of a year-long survey in which 
the majority of electric utilities 
indicated their desire for a high- 
temperature design. 


Others Came First 


Uptegraff Mfg Co introduced the 
first 65C design transformer last 
February (EW, Feb. 27, p 108), 
announcing at the same time a 
7¥%2% price reduction across the 
board. However, their 55C line was 
retained. Uptegraff never accepted 
the dual 55/65 rating and plans to 
sit pat on GE’s new move. 

Standard Transformer Co has of- 
fered for several years a low-loss 
distribution transformer. This past 
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week, Standard described their posi- 
tion as follows: “For the past five 
years it has been our policy to price 
distribution transformers in direct 
relation to their cost. The tremen- 
dous acceptance of the low-loss 
Super Standard at prices higher than 
the market level has convinced us 
there is a place for a high-quality 
low-loss transformer. Our economy 
line with 2:1 ratio has also had tre- 
mendous acceptance at prices con- 
siderably lower than the market 
level. Standard’s new 65C trans- 
former will further reduce manufac- 
turing cost. These savings will be 
passed on to the utility trade re- 
gardless of kva size.” 


A Few Are Ready 


Westinghouse Electric Corp has 
been working for some time on a 
new 65C rated unit and now states. 

“New low-loss distribution trans- 
formers, rated at 5 to 500 kva in 
all voltage classes, that operate at 
65C are being introduced at West- 
inghouse Electric Corp’s Sharon and 
Athens, Ga., plants. The 10, 15, 
and 25-kva transformers are already 
in production and the other sizes 
will follow shortly. 

Called the LL-65, these units 
offer reduced operating costs 
brought about by the reduction of 
their copper-to-iron-loss ratio from 
3:1 to 2.5:1. This will protect utili- 
ties having a low-load factor or low 
average annual load on their trans- 
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CONFIGURATION in your power plant 


The configuration of semi-outdoor installations typifies the economics of 


design incorporated in Stearns-Roger built steam power plants. From 75 years 
of service to industry, Stearns-Roger provides complete engineering and 


construction of efficient power facilities. Your power plant is our business. 


Stearns-Roger 


(EARNS ROGER MFO CO OENVeR Stonans ENGINEERING CONSTRUCTION MANUFACTURING 


P. 0. Box 5888 + Denver 17, Colorado he 
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NATION'S 
LARGEST 


FEDERAL SAVINGS 


* 
pays you fi. on savings 
DIVIDENDS PAID QUARTERLY at 414% cur- 
rent annual rate * World-wide savings service for 
170,000 individuals, corporations and trusts in 
50 states, 73 foreign countries * Same, sound man 
agement policies since 1925 * $40,000,000 reserves 
* Assets over $650,000,000 * Accounts insured by 
Federal Savings & Loan Insurance Corp. * Man 
and wife can have up to $30,000 in 3 fully insured 
$10,000 accounts (2 individual and 1 joint) ¢« 
Funds received by 10th, earn from Ist * We pay 
air mail both ways 


CALIFORNIA FEDERAL SAVINGS 


AND LOAN ASSN. + 611 WILSHIRE BLVD., LOS ANGELES 


FREE FINANCIAL GUIDE: “The California Story” 
contains experts’ ideas on saving money, investing in 
, insurance, stocks. Other exciting features! 


California Federal Savings & Loan Assn. 
Box 54087, Terminal Annex, Los Angeles 54, Calif. 


Please send free ‘‘The eg Story” and 
Cal Fed MAIL-SAVER® 


Name 

Address 
A 
(CD Funds enctosed in amount of $ 
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formers. It will reduce the limita- 
tion on regulation, because the re- 
duction in load loss permits a 
reduction in impedance of approxi- 
mately 15% over existing 55C de- 
signs. For example, the new 15-kva, 
7.2-kv unit now has 1.7% imped- 
ance, as compared to 2.0% on the 
old 55C transformer. Also, the 
LL-65 impedance refers to 85C 
whereas the older design was based 
on 75C. Total full-load losses of 
this unit are 289 w at 65C. 

Other advantages of the LL-65 
transformer include: 


¢ Higher signal light setting, delay- 
ing changeout 

© Lower no-load loss 

© Lower load losses at any operating 
load 


© Reduction in utility investment. 


Furthermore, elimination of cooling 
fins and tubes, made possible by the 
65C rise, contributes savings in 
manufacturing costs of these trans- 
formers in certain ratings. 

Wagner Electric Corp said “will 
very soon release for production 


high thermal capacity, low-loss 65C 
pole-type distribution transformer— 
will be competitive in the market in 
both price and performance.” 


Some Wait to See 


Allis-Chalmers Mfg Co wants to 
know what its customers require 
before moving. Stated an A-C 
spokesman, “The feeling here is 
that many application factors must 
be considered before statement is 
issued on our plans. We are cur- 
rently continuing appraisal of pros 
and cons of 65C rating. Ultimate 
decision is as always up to cus- 
tomer. Will continue to supply what 
customer asks for.” A-C did take 
a stand on prices, announcing that, 
effective July 9, price reductions of 
from 2 to 10% were made on its 
line of distribution transformers. 
Moloney Electric Co and Federal 
Pacific Electric Co are also waiting, 
but state they will remain competi- 
tive in price and products quality. 


Others Acquiesce But Protest 


Pennsylvania Transformer Division 
of McGraw-Edison Co will remain 


You knew us then 


and now 


Allis-Chalmers sets the pace for distribution transformer 


Other recent contributions from Allis-Chalmers re- 
search and engineering: Power factor capacitors with 
the industry’s lowest profile « Small power trans- 
formers now far easier to install because they’re 30% 
lighter and lower « Aluma-Clad switchgear housings 
built of strong, lightweight and maintenance-free 


ENDUR.-ALL and Aluma-Clad are Allis-Chalmers trademarks, 


The early design above served notice of better things 
to come from Allis-Chalmers. And the latest in this 
long line of distribution transformer pace-setters is 
the new ENDUR-ALL transformer ~— a culmination 
of far-reaching electrical and mechanical advances 
unequalled by any previous unit. 





competitive with GE. However, 
Penn Transformer voices concern 
about abandonment of the 55C 
standard. A company spokesman 
commented, “With activity now in 
progress on revision of temperature- 
rise standards by the appropriate 
committees, it seems unfortunate 
that major suppliers are taking 
arbitrary action. This can only add 
to the unnecessary confusion caused 
by the previous efforts to force a 
dual-temperature rating (55/65C) 
on the industry. The dual-tempera- 
ture rating was resisted by Penn 
Transformer as it was felt to be use- 
less to the utilities. This position 
now appears to be justified. We 
have been conducting market re- 
search studies with users to arrive 
at optimum characteristics for a new 
design based on a higher tempera- 
ture rise (in anticipation of action 
by the standards committees). It 
now appears necessary to introduce 
this new design immediately and an 
early announcement is planned.” 
Kuhlman Electric Co questions the 
maximum hot-spot temperature rise 
of the new GE 65C transformer. 


Voiced a spokesman, “It is the in- 
tent of Kuhlman Electric to main- 
tain longstanding policy to remain 
competitive in the distribution trans- 
former market. Since GE has 
elected to extend the announced 
price reductions for the new 65C 
transformers to their present inven- 
tories of 55/65C transformers, we 
have no choice but to offer our 
present inventories of 55/65C 
transformers at competitive prices 
and our organization and customers 
have been so advised. In announc- 
ing this action we reserved the 
right to furnish 65C transformers as 
soon as practical and possible. 

Line Material Industries, McGraw- 
Edison Co, reacts to the stated price 
cut by saying, “In this highly com- 
petitive industry we have little 
choice. We either match competi- 
tion or cease to be a major sup- 
plier.” However, L-M questions 
the underlying concepts of the 
65C rating. Said L-M, “A core 
type transformer inherently op- 
erates with a gradient between 
average copper and hottest spot 
well below 10C. Therefore, 
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adoption of a 65C average stand- 
ard would deprive core-type manu- 
facturers of the opportunity of 
achieving economics available in a 
design that reaches 80C hottest spot 
rise even though it exceeds 65C 
average copper. We may be obliged 
to continue building 55C units in 
addition to proposed 65C until all 
users are satisfied. Such duplication 
may tend to increase the price of 
55C units.” 

RT&E Corp referred EW to a 
“paid statement” (EW, Oct 24, 
1960, p 14) to describe their feel- 
ings on the 55/65C dual ratings. 
Said RT&E last week, “We have 
never accepted the 55/65 dual rat- 
ing. ‘65C’ is the new proposed 
NEMA standard now in acceptance 
process, and we will adopt it when 
approved. We will be competitive 
in prices but disagree with failure of 
others to include 742, 37% and 
75 kva in adjustments. We are 
amazed at the manner in which this 
standard work has been exploited 
and after examining recent competi- 
tive financial statements question the 
published reason behind this move.” 


progress 


aluminum ¢ Rollout disconnect switches that offer 

new accessibility, safety in a rollout design. ees 
These achievements predict an ever-brighter future 

for America’s utilities seeking uniquely new and better . nun 2 - ‘ 

ways to generate, transmit and distribute low-cost st aw Ge ae ALMERS 

power. Allis-Chalmers, Power Equipment Division, 


Milwaukee 1, Wisconsin. A-1490 





THOMAS A. 


EDISON 


omniguard system. 


guards critical a Sa for Cow AS Saino 


Con Edison’s power generating station in Astoria, Long Island, 
one of the largest of its kind in the world, supplies one-eighth 
of the power consumed by New York City’s millions. An 
installation as vital as this naturally requires the utmost pro- 
tection to insure efficient, uninterrupted operation—around 
the clock, around the calendar. And this is where Thomas A. 
Edison's OMNIGUARD system provides such an important 
contribution. 


The bearings of Con Edison's auxiliary equipment, ranging 
from main boiler feed pumps to coal pulyerizing mills, are 
monitored by Thomas A. Edison resistance temperature de- 


tectors which are connected to Omniguard monitors located 
in the main control room. If any one of the 200-plus bearings 
monitored begin to overheat, an alarm is sounded instantly, 
the trouble area is identified on the Omniguard panels, and 
prompt corrective action is taken. Thanks to Omniguard, 
trouble is detected before damage can be done—which not 
only increases bearing life but slashes Con Edison’s over-all 
maintenance costs as well. 


Any industry can enjoy the complete, continuous protection 
that Omniguard provides. For complete information on your 
particular requirements, call or write: 


Thomas A. Edison industries 


INSTRUMENT DIVISION 
39 LAKESIDE AVENUE, WEST ORANGE, NN. J. 
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Annual Salary of Engineers 
18,000 in Electric and Gas Utilities by 
Year of Entry Into Profession 
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Fig 1 
EJC Manpower Commission report shows .. . 


Where Utilities Stand on Engineers’ Salaries 


The competition for talent in the United States is becoming keener every year. 
Thus the teenager entering college next month has, compared to 35 years ago, a 
larger array of possible careers before him, and, equally important, a greater poten- 
tial demand for his talent when he graduates four or five years hence. 


At the time he chooses whether or not to pursue an engineering education, factors 
influencing him in this decision will have been predominantly idealistic rather 
than materialistic. Attitudes of his family and his environment, whether personal, 
local, or national, will have played a great part in his decision. Economic attitudes 
will have had much less importance. 
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Median Annual Salary by Year of 
Entry Into Profession 
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Fig 2 


But after he has decided to become an engineer, the economic factor will grow in 
importance and will play a significant part in determining the particular type of 


engineering career he will seek. 


The cross-currents of demand for talent and motivation of teenagers first meet 
head-on in the market place that exists for recruiting engineering talent fresh out 
of college. And the market place continues to exist, though in a much more limited 
way, throughout the career of an engineer graduate. 


The price or salary paid for an engineer is determined generally by the law of 
supply and demand. But more importantly, as with any market place, the buyer 
in the long run usually gets what he pays for. Thus, for utilities that consider 
the long-range soundness of their systems the fountainhead of profitability, the 
caliber of engineers they hire and keep on their staffs is of considerable importance. 
And this, in turn, is influenced by the salaries utilities pay their engineers. 


The fourth in a biennial series of studies on engineers salaries has been published 
by the Engineering Manpower Commission for the Engineers Joint Council. Using 
the salaries of almost 200,000 engineers in various industries, government, and 
colleges as a basis, the study presents a cross section of their salaries as of mid- 
1960 in the United States. 


Utility engineers, both electric and gas, are one of the categories delineated in 
the report. In fact, the salaries of some 12,000 of these engineers—a not insignifi- 
cant slice of the industry—contributed the data summarized in Fig 1. Median 
salary on this chart for utility engineers who had just received their bachelor’s 
degree is $6,150. The upper 25% of the 1960 class received $6,350 or more, 
while the lower 25% received $5,900 or less. For the upper 10%, the dividing 
salary was $6,475, while for the bottom 10% it was $5,600. 


For those who had been with the utilities 36 years or more, salaries were spread 
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over a wide range, with 126 engineers out of 1,670 in that category receiving over 
$25,000. The median salary was $12,125. 


This, then, is a picture of the utility sector of the engineering market place. But 
what about the other sectors, the other industries which compete with utilities 
for engineers? There are many ways to compare salaries in various industries; 
the most obvious is to use median figures as in Fig 2. 


In this chart, utility engineers’ salaries compare favorably with those paid to rail- 
road and government engineers (all government levels). But compared to engi- 
neers in the electrical-electronic, aircraft, and chemical industries, utility engi- 
neers do not fare so well. 


For instance, in the electrical-electronics field, which competes most directly with 
utilities for engineers, the median starting salary for 1960 graduates was $6,575, 
or $425 more a year than the utilities paid. This $35-a-month difference can look 
quite inviting to a graduating student looking for a job. 


The chart shows another interesting fact. Industries considered salary leaders 
by students just getting out of college do not necessarily maintain leadership 
through the years. Thus, the aircraft industry starts out strongly in the chart but 
ends up just above utilities for graduates of the class of 1924. 


But median salaries have significance mostly for the average engineer. What 
about salaries for the top engineers, the innovators and leaders in their field? 
This factor can influence the brightest and most aggressive engineering students. 


Fig 3 
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Medion Annual Earnings 
for Engineers by 
Years from Baccalaureate Degree 
at Time of Survey 
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Fig 4 


A comparison of upper decile salaries (Fig 3) for the same six fields again shows 
interesting differences. 


Utility salaries start low compared to those of the other five classifications, and 
hold bottom position for ten years. But they maintain pace and overtake govern- 
ment salaries shortly thereafter. Utility salaries level off in the third decade 
and catch up to aircraft and railroad salaries only as the engineers approach 
retirement. 


On the other hand, electrical-electronics and chemical engineers’ salaries continue 
on their upward and lucrative paths, passing the $25,000 mark after 30 years in 
the industry. 


Finally, another interesting facet in the engineering salary picture can be observed 
by comparing the 1960 EJC report with the three previous ones. In Fig 4, the 
dashed lines represent the median annual salaries of all engineers at the time of 
each survey. The solid lines are the same figures for gas and electric utilities 
only (with the exception of the 1953 survey which also included telephone engi- 
neers.) 


While utility salaries were comparable to the all industry average in 1953 (though 
possibly boosted somewhat through the inclusion of telephone engineers), by 
1960 electrical and gas engineers’ salaries were no higher than the all-industry 
average for 1958. 


If this trend continues, salary discrepancies seem destined to become increasingly 
unfavorable to electric utilities in their future recruitment of engineers in the 


highly competitive engineering marketplace. 
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INSTALLATION 


Spend less now... expand later 
without interrupting service 


How? By designing Alcoa® aluminum rigid ring bus into 
your next switching station. 

Like this one—the Goat Rock Substation—engineered 
by Georgia Power Company of Atlanta. As a key station 
in the utility’s system, this substation was given unu- 
sually thorough engineering review. Nothing less than 
the best in design and material could be considered. 

Even a quick look at the diagram will show how easy 
it is to add source or load lines without interrupting 
service. In the initial installation, one source line ener- 
gizes a ring bus from which two loads are supplied. To 
add a third load (2), open the breaker “a” and switch 
“b”. In this way the additional breaker and isolating 
switch can be installed without any high-voltage hazard 
to construction personnel. 

Further expansion involves adding a new source line 
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and a fourth load line (3). This will be accomplished 
in the same manner as adding load line (2). Naturally, 
bays must be constructed for installing lines at (3). 
That’s the story: Reliability, expansion without interrupt- 
ing service, lower initial cost. All accomplished with 
Alcoa aluminum rigid bus. 

More facts? See your usual source of Alcoa materials. 
Or write to Rome Cable Division of Alcoa, Dept. 1-81, 
Rome, New York. 


y ALCOA 


ROME CABLE 


oo t ¥§ 6: t-e eh 





IBM 1401 
DATA PROCESSING 
SYSTEM 


New IBM 1418 
speeds and 


Now you can feed customer account data into 
your IBM 1401 Data Processing System with- 
out manual card punching. 

The new IBM 1418 optically reads printed 
numerical data directly from original paper 
documents. It reads up to 400 documents a 
minute...instantly transmits information to 
your IBM 1401 Data Processing System. The 
result is a dramatic increase in the speed of 
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Optical Character Reader 
simplifies customer accounting 


your overall accounting operations. 

Fast Bill Preparation—The IBM 1418 reads all 
pertinent data from meter reading records in 
a single pass...sends data directly to your data 
processing system for high speed billing. 
Streamlined Accounts Receivable Procedures — 
The IBM 1418 gives you fast, automatic re- 
entry into the cash posting phase of accounts 
receivable. When bill stubs are returned, the 


1418 reads and transmits to your data proc- 
essing system, (1) account number and 
amount paid, (2) all necessary data for im- 
mediate updating of accounts receivable. 

To find out how the IBM 1418 Optical Char- 
acter Reader can help you speed customer ac- 
counting, call the Utilities Specialist at your 
local IBM office. He’ll be glad to give you full 
information. 


DATA PROCESSING 


® 





News About People 


Dale Appointed President 


J. C. Dale has been elected president of Northland 
Utilities Ltd. He will continue as president of Canadian 
Utilities Ltd, Edmonton, Alberta, and its subsidiaries. 
Northland Utilities and Canadian Utilities are sub- 
sidiaries of International Utilities Corp. 

Except for five years when he was in the service 
during World War II, Dale has been with Canadian 


Utilities since 1935. He was general manager when 
the company promoted him to president in 1956. He 
relinquished the general manager post in 1958. 


Matthews Joins Indiana PS as Executive Vice President 


Public Service Co of Indiana has appointed Walter J. Matthews — 
executive vice president. He will assume his new duties in October. 

Matthews has been with Virginia Electric & Power Co since 
1936. He has served as superintendent at Fredericksburg, district 
superintendent at Clifton Forge, district manager at South Boston, 
and general sales manager at Richmond. His most recent assign- 
ment was as operating manager, a position he has held since 1958. 


MATTHEWS P © 


Before joining VEPCo, Matthews served for severai years with 
utilities in Nova Scotia and Rhode Island. 


Fives Picked to Be Elliott Co VP 


Francis M. Fives has become vice president and general sales 


manager of Elliott Co. 


Fives has been associated with the industrial compressor and 


related machinery fields for about 20 years. 


He had 15 years’ 


service with Carrier Corp, Elliott’s parent company, when he 
transferred to Elliott two years ago. He was most recently assistant 


general sales manager for Elliott. 


Mississippi Power & Light Co has 
given J. Stewart Frame new respon- 
sibilities in area development work 
and has made Tom A. Dallas Sun- 
flower division manager. 


Atomic Energy Commission has 
promoted Floyd P. Trent to Puerto 
Rico area office manager and 
Robert H. Miller to deputy direc- 
tor of the Oak Ridge operations’ 
supply division. - 


At Puget Sound Power & Light Co, 
David H. Knight has become power 
system operations manager; Eugene 


Ja 


PERSONAL BRIEFS 


L. Bush, power planning manager; 
and Lawrence H. Hall, operations 
vice president’s executive assistant. 


Thomas H. Moore has become ex- 
ecutive secretary of the Assn of 
Illinois Electric Cooperatives. 


At Radio Corp of America, Arnold 
K. Weber has become staff vice 
president, manufacturing, and John 
H. Sidebottom has been promoted to 
division vice president, defense 
marketing. 


Frank R. Demchock has assumed 


August 7, 


the newly created post of general 
sales manager and assistant direc- 
tor, sales and service division, Gen- 
eral Precision, Inc, GPL division. 


M. Bruce Mairs has become general 
manager of H. K. Porter Co (Can- 
ada) Ltd. 


John L. Wilkes has been promoted 
to general sales manager of Mallory 
Metallurgical Co, a division of P. R. 
Mallory & Co, Inc. He succeeded 
James L. Nichols who was named 
distributor division manager. 

(More News About People on p 76) 
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This is not an offer of these securities for sale. The offer is made only by the Prospectus. 


NEW ISSUE 


160,000 Shares 


The Washington Water Power Company 


Common Stock 


Without Nominal or Par Value 


Price $48.75 per Share 


Copies of the Prospectus may be obtained in any State in which this 
announcement is circulated from only such of the underwriters, including 
the undersigned, as may lawfully offer these securities in such State. 


Kidder, Peabody & Co. Blyth &Co.,Inc. | White, Weld & Co. 


Incorporated 


Dean Witter & Co. 


Allen&Company Merrill Lynch, Pierce, Fenner&Smith Pacific Northwest Company 


Incorporated 


J.A.Hogle & Co. Walston & Co.,Inc. A.C.Allynand Company G.H.Walker & Co. 


Incorporated Incorporated 


July 26, 19617. 
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Sperry Rand Corp has appointed 
James L. Morley financial and re- 
tail market planning manager for 
the Univac division. 


William A. Gardner has been ad- 
vanced to assistant manager of 
marine. sales for C. H. Wheeler 
Manufacturing Co and its affiliate, 
Griscom-Russell Co. 


Allis-Chalmers Manufacturing Co 
has appointed Clinton R. Carlisle as 


Hartford district manager and Ray- 
mond H. Black as Allentown dis- 
trict manager, both in the industries 
group. Carlisle replaced W. T. 
Farnsworth who became eastern ac- 
counts manager for Allis-Chalmers’ 
cement industry department. 


Dr Clifford E. Weber has been 
named director of fuels and ma- 
terials at Atomics International, a 
division of North American Avia- 
tion, Inc. 


Substation Hazards (Continued from page 32) 


electrical contractor’s foreman did 
not examine the transition cubicle, 
and its intended purpose had es- 
caped him throughout the job. If he 
had removed the front and rear 
panels, he could have seen that there 
should be a crossover. 

When he discovered that the or- 
der of phases differed in the units, 
he obtained a bell-and-battery test 
set with two leads. One he clipped 
to a ground terminal in cubicle 11. 
With an electrician holding the test 
set and standing in front of cubicle 
10, the foreman took the other lead 
of the tester and walked into cubicle 
9, from which the breaker had been 
removed. From the evidence, it is 
apparent that he raised the shutter 
and touched the test lead to the 
terminal in the upper left opening of 
the shutter. 

The resultant arc caused flames 
that ignited his clothing and melted 
a considerable amount of copper in 
the terminal. The arc was not pro- 
longed enough to involve the other 
two phases, but did go to ground 


ry 


through the metal wall of the 
switch compartment as well as 
through the test set. The electrician 
holding the test set was shocked and 
burned. The foreman died after 
several hours. 


Appraisal 


The problem centered on the dif- 
ficulty of tying the old and new 
buses together. The contract was 
specific as to the duties of the con- 
tractor, plant personnel and the util- 
ity. There is evidence that the util- 
ity cooperated with the contractor 
in arranging for switching. 

The men on the job should have 
early observed that the buses were 
not symmetrical with each other and 
made plans to solve this problem. 
No amount of testing would have 
revealed more than visual inspec- 
tion would have confirmed. Such a 
case calls for the use of diagrams, 
the checking of physical and electri- 
cal conditions continuously, and a 
firm concept of the situation at 
every moment. 
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BLACK & VEATCH 
Consulting Engineers 


Electricity—Water—Sewage— Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuations and lates 
1500 Meadow Lake Parkway 
Kansas City 14, Missourt 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Enfield St. Hartford, Conn. 


COMMONWEALTH 
SERVICES, INC. ASSOCIATES, INC. 


Management and Consulting and Design 
Business Consultants cngineers 
300 Park Ave. 


New York 22, N. Y. 


209 E. Washington 
Jackson, Michigan 


DAMES & MOORE 


Consulting Services for Electric Utilities 
Soil & Rock Mechanics Engineering Geology 


Geophysic 

Subsurface tnvestigations for all types of build- 
ings, heavy equipment. and tower founrlations. 
Ground motion, earthyuake, and vibration analyses 
Earth dam and earthwork design and upetien. 
Chicago New York Houston San Francisco Honolulu 
tos Angeles Portland Seattle Atlanta Salt Lake City 

—_———————— 


JASON ASSOCIATES 


Consulting Wood Technologists 


Field Inspection. Laboratory Assay, Utility Pole 
Records and Matutenance Programming. Acceptance 
Sampling of Utillts Poles. 


P. O. Box 42 Fort Collins, Colorado 


JENSEN, BOWEN & FARRELL 


Engineers 
Appraisals— Depreciation Studies—Prorerty 


Recor 
Cost Trends—Special Studies—-Reports 
for Rate Cases, Security Issues, legulatory and 
ccounting Requirements 


A 
Michigan Theatre Building Ann Arbor, Michigan 
NOrinandy 8-7778 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting & Design Engineers 
Public Utilities—Industrials 
Purchasing——Construction Management 


231 So. La Salle St. Chicago 4 


SANBORN MAP COMPANY, INC. 
Nation Wide Mapping Services 


@ Utility Area Base Maps 
@ Symbolized System Portrayal 


Atlanta - New York - Chicago - San Francisco 


SARGENT & LUNDY 


Engineers 


Consultants to the Power Industry 
STUDIES ¢ DESIGN « SUPERVISION 
140 South Dearborn Street, Chicago 3, Il. 


“VOLT-TELLING’ STATISCOPE protects worker 


. . . when held in alternating electrical field. Indicates presence of voltage in AC and 
Pulsating DC Circuits and in various electrical apparatus. . . . Pocket-size illustrated above, 
also in Station and Overhead Extension types. Thousands in use. Order from Electrical Jobber. 
Send for new literature. 


MINERALLAC ELECTRIC COMPANY 


Manufacturers Of Statiscopes, Hangers, Clips, Straps, Insulating and Cable.Pulling Compounds 


25 NORTH PEORIA STREET CHICAGO 7, ILLINOIS 


TIPPETT & GEE 


Consulting Engineers 
Mechanical @ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 
Power Stations @ Transmission @ Distribution 
Industrial Plants @ Process 
Abilene, Texas 
Dallas, Texas 


1333 North Second Street 
214 Meadows Building 
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SEARCHLIGHT SECTION 


EMPLOYMENT e BUSINESS e 


DISPLAYED RATE: 
EMPLOYMENT OPPORTUNITIES: $25.50 per inch. Subject to Agency 


Commission. 


EQUIPMENT & BUSINESS OPPORTUNITIES: $16.85 per inch for all 
advertising appearing on other than a contract basis. 


to Agency Commission. 

AN ADVERTISING INCH is 
column, 3 columns—30 inches—-to a 
EQUIPMENT WANTED or 
only in Displayed Style. 


——, Ye inch 


FOR SALE ADVERTISEMENTS acceptable 


OPPORTUNITIES 


nee ATE nn enee 


Not subject PROPOSALS, 


vertically on one 


$1.80 a line, minimum 3 lines. 
5 average words as a line. 


EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE: 


To figure advance payment count 


$1.80 a line an insertion. 
BOX NUMBERS count as one line additional 


in undisplayed ads. 


DISCOUNT OF 10% if full payment is made in advance for four 


consecutive insertions of undisplayed ads (not including proposals). 


Send New Advertisements to Classified Advertising Div. of Electrical World. P. O. Box 12, N. Y. 36, N. Y. 


ELECTRICAL ENGINEER 
American metal manufacturer erecting heavy in- 
dustrial plant in the United States seeking graduate 
Electrical Engineer, with 10 to 15 years experience 
in heavy plant construction. Maximum age limit 
40 years. Must have minimum 5 years experience in 
specification writing, bid preparation, contract 
negotiation, ete. Ability to assume managerial 
responsibility during construction. 

Initial assignment will include 6 months’ work 
period in Zurich, Switzeriand. Expenses paid. 
Applicants should have some knowledge of German 
language. 

Position offers permanence with wide opportunity 
for personal development and advancement in a 
worldwide industrial organization. Salary open. 
Submit full wee as preliminary to personal 
interview. is is a direct inquiry by employer. 

P-7213, Electrical World 


645 N. Michigan Ave., Chicago 11, Il. 


PROJECT ENGINEER 


Must be a graduate electrical or mechani- 
cal engineer and have a minimum 5 years 
experience in the design of high voltage 
air break switches. Excellent salary and 
benefits. Please send a complete 
resume including salary requirements. 

All replies will be held in strict 
confidence. Reply to Mr. C. H. Baker, 
director of engineering 


S & C ELECTRIC COMPANY 
6601 North Ridge Avenue, Chicago 26, Illinois 


ADDRESS BOX NO. REPLIES TO: Bog No. 
Classified Adv. Liv. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Bor 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St. 


POSITIONS VACANT 


Three Chief Operators with Public Utility 
experience for 80,000 KVA Hydroelectric 
Plant in East Pakistan. One year contract at 
$1000 per month with subsistance, housing 
and transportation furnished. All qualified 
applicants will be considered without regard 
to race, creed, color or national origin. Send 
resume of experience to Utah Pakistan Inc., 
221 Pine Street, San Francisco, California. 


Power Sales 
engineer for 
northern Illinois utility. 
technical representative to local industrial 
and commercial firms re: power requirements 
and related problems. Good personality, ac- 
tive military obligation should be completed. 
Write stating age, experience and salary 
expected. P-7187, Electrical World. 


industrial 
electrical 


Engr.—Graduate 
Sales Dept. of 
Duties as_ utility 


Exeellent Transformers 


For Sale 


3-500 KVA PENNSYLVANIA 
3—833 KVA Westinghouse transformers, Tyre SL, 
Class OA Voltage rating 55,000 to 2400 Volts, 
with taps below, Impodance 7.1%, Exc. Con- 
dition. 
LOCATED IN ROUND MOUNTAIN, NEVADA 


3—500 KVA Pennsylvania, Single phase 33,000 to 
2400/4160Y, with Taps to 29,700, Subtractive 
Poiarity 5.1% impedanes, external tap chan evs. 

LOCATED IN FREDERICKTOWN, MISSOURI 


Hugh Stock, Others Available 
MACHINERY CENTER, INC. 
1201 Se. 6th W. P.O. Box 964 
HU 4-7601 Salt Lake City 10, 

Utah 


MOVING? 
SEND FOR BOOKLET 


i, free, 16-page booklet prepared by 
Burnham Van Service, Inc. can give you 
I helpful, work-saving, cost-saving po‘nters 
on how to organize your move from city 
to city when you change jobs. How to 
i prepare to move, tips on packing, a help- 
ff ful inventory checklist of things to do are 
among the topics included. Write for your 
g free copy. No obligation. Miss Mary 
Ellen Flynn, Burnham Van Service, 1634 
Second Avenue, Columbus, Georgia 


Leas eeaaeeee 


Leew ewes eeeseee 


WHO’S WHO in— 
Electrical Equipment Representatives 


Write for free copy of EERA Directory 


C. W. SWARD, Executive Director EERA 
1675 Fifth St. Clermont, Florida 


LARGE POWER EQUIPMENT 

Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 
BELYEA COMPANY, INC. 
51 Howell St. Jersey City, N. J. 
OL-3-3334 


Your Inquiries to Advertisers Will Have Special Value .. . 


—for you—the advertisers—and the publisher, if you mention this publication. 
value highly this evidence of the publication you read. 


Advertisers 
Satisfied advertisers enable the 


publisher to secure more advertisers and—more advertisers mean more information on 


more products or better service—more 
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ENGINEER 
OVERSEAS 


TRANSMISSION LINE AND 
SUBSTATION CONSTRUCTION 


Interesting position for a graduate 
Electrical Engineer with a minimum 
of five years experience on trans- 
mission and substation construction. 
To supervise the construction of a 
230KV line and the installation of 
230 and 69KV substation equip- 
ment. Must have thorough knowl- 
edge of all phases of steel tower 
transmission line construction and 
the installation of substation equip- 
ment such as circuit breakers, shunt 
reactors, synchronous condensers, 
etc. 


Salary commensurate with experi- 
ence, plus overseas pay, comple- 
tion bonus, living quarters furnished, 
liberal vacation policy and first 
c'ass air travel. 


Employment on 24 month con- 
tract; must pass physical examina- 
tion. 


Write fully, give detailed descrip- 
tion of work experience, include 
salary information. 


SVERDRUP & PARCEL 
AND ASSOCIATES, INC. 
915 Olive Street St. Louis 1,Mo. 


RELAY TECHNICIAN 


FOREIGN EMPLOYMENT 


Major oil company with operations in the Middle 
East has opportunity for relay technician. Must 
be high school graduate with minimum 5 years 
experience adjusting, testing, and maintaining 66, 
13.8, and 2.4 KV switch gear, including approxi- 
mately 1800 items such as oil and air circuit 
breakers, protective relays, meters, regulators, 
g transformers, and controls. 


& Modern and pleasant family living facilities, ex. 

& cellent schools, interesting travel and savings op- 
portunities, pius all inclusive benefits. Write 
outlining personal history and work experience. 
Please include telephone number. 


P-7184, Electrical World 
Adv. Div., P.O. Box 12, N.Y., 36, N.Y. 
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Pumped Storage Studies Urged 


Pumped storage power facilities 
won heavy interest this year in the 
closed hearings—now made public 
—of the House Appropriations 
Committee. 

Southwestern Power Administra- 
tor Douglas Wright, the recognized 
“prophet” of pumped storage, told 
the Committee that, “pumped stor- 
age, in my opinion, is so important 
in the electric industry that the con- 
trol of it will eventually mean the 
control of the electric power supply 
business of this country.” 

Wright urged the Committee to 
push for Congressional studies of 
what federal policy should be set up 
for pumped storage facilities at fed- 
eral reservoirs: “If you want this 
program to work and operate, you 
had better see to it that these 
pumped storage projects are coordi- 
nated .. . in such a way that they fit 
into the greater power picture .. . I 
think this potential is so great and 
so badly needed by everybody that 
while there might be ten different 
units having pumped storage around 
the reservoir, the government ought 
to see to it that those units are all 
coordinated together, that they are 
cooperatively operated and that they 
are licensed as they are constructed 
in such a way that they participate 
in the cost of the original reservoir.” 

Wright estimated that a 160-acre 
reservoir on the rim of the Grand 
Canyon above Glen Canyon Reser- 
voir could generate up to 3.6 mil- 
lion kwhr of peaking power, with a 
3,700 ft head. 

Earlier, the Corps of Engineers 
had estimated it could carry out a 
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study of potential pumped storage 
sites, mostly in the Ozark Plateau 
and Southeast US, at a cost of about 
$225,000 (EW, July 17, p 37). 

The Bureau of Reclamation also 
estimated it could carry out a 12- 
month study, costing $150,000, 
make a fairly detailed reconnais- 
sance of various pump-pack possi- 
bilities” in its 17-state area of the 
West. 

A Bureau study limited to the 
California Central Valley, Rio 
Grande and Denver-Casper areas 
would cost about $65,000, accord- 


ing to Assistant Interior Secretary 
Otis Beasley, and these areas “seem 
to offer the greatest immediate poten- 
tials . . . these areas seem to offer 
earlier economical opportunities for 
pump-back storage developments.” 

Authorization to conduct these 
studies, by the Bureau and the 
Corps, could be granted by either the 
Senate or House Public Works Com- 
mittee. Little difficulty in getting 
such approval is expected. The 
House Appropriations Committee 
also is expected to approve funds 
to carry out the two studies. 


Rampart Planners Learn in Scandinavia 


Rampart Dam’s possible power 
markets will be the subject of a 
soon-to-be-released report by the 
Senate Public Works Committee. 

It will be based on the relation- 
ship of the big proposed dam on 
the Yukon River to similar condi- 
tions in Norway and Sweden— 
where industrial customers have 
moved near hydroelectric sites. 

Sen Pat McNamara (D-Mich.) 
headed the group of five other Sena- 
tors—Ernest Gruening (D-Alaska), 
Jennings Randolph (D-W.Va.), 
Stephen Young (D-Ohio), Oren 
Long (D-Hawaii), Hiram Fong 
(R-Hawaii)—plus Assistant Inter- 
ior Secretary Kenneth Holum, 
Wendell Johnson of the Army Engi- 
neers and Theo Sneed of the Public 
Works Committee staff, that studied 
the Scandinavian projects. 
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“It is in the production of hydro- 
electric power and the uses made 
of it in industry that Norway has 
set the greatest example which I 
believe can be emulated by Alaska,” 
said Gruening on his return. He 
pointed out that Norwegian hydro 
power is produced for about 2.5 
mills, and the proposed Rampart 
Dam _ (5-million-kw, $1-billion) 
might generate power for as little 
as 2 mills. 

Rampart isn’t authorized yet, but 
the Corps is expected to get $325,- 
000 in fiscal 1962 to continue engi- 
neering studies on it. In addition, 
the Corps has hired an outside con- 
sulting firm to study the project’s 
possible markets: Development & 
Resources Corp, with which Gordon 
Clapp and David Lillienthal are 
now associated. 
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FOR ALL CONTROL CABLE NEEDS 
... SPECIFY SIMPLEX CABLE 


RUBBER, PVC, SILICONE, 


POLYETHYLENE-NYLON, 


POLYETHYLENE-PVC, 


POLYETHYLENE, TEFLON 


You name the requirement: supervisory cable for moni- 
toring and/or recording; cable for protective devices, 
for heavy magnetic trip or break devices; control cable 


for use in conjunction with high voltage power circuits 
Simplex will supply it 


... engineered precisely to 
specifications. 


Simplex control cable insulations include rubber 
(Anhydrex, Anhydrex XX), PVC, Polyethylene, 
Polyethylene-Nylon, Polyethylene-PVC, Silicone 
and Teflon. And they meet all IPCEA-NEMA 
standards. 


Simplex cables are available with copper, bronze, 
aluminum and steel C- L- X sheaths or with a 


variety of other jacketing materials. Also available 
are packaged combinations for power and control 


Simplex welcomes the opportunity of discussing 


individual control and power cable problems 
Write today, giving details. 


I >yiw 


L bY Gis ZEW 
Simplex 


WIRE & CABLE CoO. 


Cambridge, Mass. « 


Portsmouth, N. H. 
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TYPICAL PERFORMANCE CHART 


DISSOLVED OXYGEN 
IN EFFLUENT CC/LIT. 
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PERCENT RATED LOAD 


TRAY-TYPE DEAERATOR 


Look at the “red” area of the two charts 
shown here. Virtually every deaerator’s 
performance under partial load falls some- 
where in this area. You should consider 
this performance critically in evaluating 
new deaerator quotations. 

Why is this area important? As you 
know, many electric generating plants 
that start up as full load base plants will 
eventually be switched to part-load peak- 
ing plants. At that time all components 
will be under partial loads. They should, 
therefore, also have been evaluated for 
partial load performance when purchased. 

Why is this so important for deaerators? 
Many makes of deaerators that perform 
comparably at full loads separate widely 
in partial load performance. In many, 
performance stays level or actually be- 
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ARE YOU IN THE “RED”? 


comes poorer under partial load ...soa 
performance curve falls high in the red 
areas, above. 


Now note the performance of both 
Worthington deaerator designs. Both 
types meet the most exacting full-load 
performance requirement. Then, as load 
falls off, performance actually improves 
sharply. We believe you'll find no other 
deaerator performs so well in this partial 
load area. 

Why are the Worthington deaerators 
better? Both types have a true counter 
flow design that is effective at all flow 
rates. Even at minimum flow the spray 
valves atomize fully. And the ideal dis- 
tribution and flow direction is maintained 
by a more efficient baffle pattern. 


Worthington deaerator designs result 


from unmatched experience in the fluid- 
handling group of power plant compo- 
nents. To draw on this experience—or for 
a deaerator quotation—contact your near- 
est Worthington District Office. Or write 
Worthington Corporation, Section 45-22, 


Harrison, N. J. In Canada: Worthington 
(Canada) Ltd., Brantford, Ontario. 
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